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Abstract

Although the incidence of HIV-associated lung infections has changed due to the use of antiretrovirals, and the knowledge of the contributions of
respiratory viruses, including subtypes of seasonal human coronavirus (HCoV) has increased, studies to analyze and compare prognosis and risk
factors between HIV-positive and negative individuals with HCoV respiratory infections are scarce. Patients with HIV are at a higher risk of getting
infected with various pathogens, including viruses, therefore, it is important to comprehend the epidemiology of these infections. This study aimed
to expose the epidemiological aspects of HCoV infections, comparing HIV-positive and negative patients. This study used a retrospective design
and the data analyzed were collected from November 2013 to March 2018, a comparison of characteristics between patients with HIV and without
HIV infected with HVoC using x2, Student's T or Mann-Whitney U tests was performed. The detection of coronavirus species by the Luminex
system in patients with HIV showed that HCoV-NL63 was the most frequent, with a prevalence of 45.5%, followed by HCoV-OC43 and HCoV-
22E9, with 36% and 18.2%, respectively. Overall, the HCoV-OC43 species was detected more frequently and winter was the season when more
cases occurred. Pneumonia was the most frequent clinical manifestation and the main coinfection was due to Pneumoacystis jirovecii. Seasonal
human coronaviruses are an important cause of infection in HIV-infected patients, resulting in several clinical repercussions. Further studies are
necessary to determine the implications of HCoV in these patients, as well as the epidemiological significance of HCoV infections in HIV-positive
individuals in Mexico and throughout the globe.
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Introduction are more frequent in temperate climates in winter and spring [2-4]. These
coronaviruses are responsible for approximately 5-10% of all upper and lower

respiratory tract infections [5]. In the United States HCoV-OC43 and HCoV-
Human coronaviruses (HCoVs) belong to the order of Nidovirales, of the  229F have demonstrated a periodicity of extensive epidemics with intervals of
Coronaviridae family, with a positive-chain RNA and the largest genome of 9t 3 years, and are the most relevant localized outbreak and the second most

all RNA viruses (227 Kbh). Genomic RNA is limited by nucleocapsid protein important epidemic of that country [1]. The epidemiology of infection caused by
inside an enveloped virion. The viral envelope consists of a spiculated surface  Hcovs in people living with HIV is unknown.

glycoprotein cover which gives the virus its crowned appearance. Human

infecting coronaviruses are the cause of up to a third of the upper respiratory ~ Several studies have found that the lung is the most frequently affected
tract infections in adults and some are the cause of diarrheas in newborns and ~ Site in patients with HIV/AIDS. Because of the immunocompromised state in
infants [1]. these patients’ infections are commonly seen. In the existing literature there is

no consensus on a diagnostic algorithm with regard to pulmonary infections
In Mexico during the winter season viral respiratory infections are very in HIV patients because of the lack of information about this topic. Diagnostic
common and the most prevalentin vulnerable groups, such as children younger  and treatment options depend on the epidemiological features in a specific
than 5 years old and adults over 60. Coronaviruses have been described as an geographicaj area. The incidence of HIV-associated pu|m0nary infections
important cause of both upper and lower respiratory infections. Currently there  has changed because of the use of antiretrovirals; bacterial pneumonia
are 7 known species capable of infecting humans. Before 2002 only HCoV-  replaced Pneumocystis jirovecii pneumonia as the most frequent cause of
229E and HCoV-0C43 were known for infecting humans. However, since the  these infections. In Mexico and in the world in general, epidemiological and
identification of the Severe Acute Respiratory Syndrome (SARS) CoV two  gescriptive studies about respiratory viruses are limited and there are no
more human infecting coronaviruses have been identified, HCoV-NL63 and  stydies about common human coronavirus infection in HIV patients [3].
HCoV-HKU1, followed by the Middle East Respiratory Syndrome (MERS)

and more recently in 2019, SARS-CoV-2. Respiratory infections by HCoVs The advances in molecular diagnosis have provided powerful tools for
the precise detection of pathogens. Traditionally, respiratory viral infections

have been diagnosed by culture, rapid antigen test and immunofluorescence.
*Address for Correspondence: Delgado-Cueva Andrea, Laboratorio de However, many studies have demonstrated that molecular diagnostic assays
MICI’OblOlOgIa Clll.nica, Instituto Nacional de I_Enfe_rmedades Re.Spil'atOI'iaS, show greater benefits and are now becgming acceptab|e as the new g0|d
Mexico City, Mexico. Tel: +525516996524; E-mail: a.idc1910@gmail.com standard. Methods based on PCR in particular offer significant advantages in
Copyright: © 2021 Eduardo BV, et al. This is an open-access article distributed terms of sensitivity, specificity and rapid turnaround time [6-8]. The Luminex
under the terms of the Creative Commons Attribution License, which permits XTAG Respiratory Viral Panel (RVP) Fast v2 (Luminex Molecular Diagnostics,
un.re.stricted use, distribution, and _reproduction in any medium, provided the Toronto, ON, Canada) is a qualitative multiplex molecular assay for the
original author and source are credited. simultaneous detection of 19 viral types and subtypes in a single reaction [9].
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are consistently high [10-14]. Additionally, this assay has the benefit of broad
viral detection in a short period of time using a limited amount of material,
providing a fast and accurate diagnosis, which is directly reflected in the clinical
management of patients.

The clinical characteristics of HIV-positive patients infected with any
human coronavirus, as well as the HCoV subtypes, are directly related to the
morbidity and mortality rates. It is therefore highly important to keep updating
epidemiological profiles in order to identify any increase in respiratory infections
in humans. Moreover, it is essential to observe and recognize any behavior in
the Mexican population that may be similar to reports from other countries,
defining clinical and laboratorial profiles that allow for the obtaining of an early
diagnosis, treatment, and the establishment of preventive measures to avoid
transmission and contagion [15].

The lack of studies pertaining to viral infections in people infected with
HIV brought forward the need of this study, which was conducted within
Mexico's National Institute for Respiratory Diseases (INER) with the objective
of generating new knowledge about the main epidemiological characteristics
of the HCoV infections in Mexico, and its distinctiveness in HIV patients.
Therefore, this study aimed to describe the epidemiological, clinical, and
paraclinical characteristics of HCoV infections in patients with and without HIV
who received care at the Mexican National Institute for Respiratory Diseases.

Materials and Methods

Study design and population

A retrospective cohort study was conducted With respect to the sample,
the inclusion criteria were: Patients between 18 and 99 years of age; having
a diagnosis of confirmed HCoV by a positive RT-PCR; and having received
medical attention at the National Institute of Respiratory Diseases between
November of 2013 and March 2018. The exclusion criteria were: Patients who
did not receive treatment at the National Institute of Respiratory Diseases; and
those who did not complete medical records.

The clinical and sociodemographic data collection were obtained
through clinical records reviews of patients who had a positive PCR for
HCoV from different clinical samples (i.e. bronchoalveolar lavage, bronchial
aspiration, biopsy, and Nasopharyngeal swab). After obtaining the clinical (i.e.
coughing, fever, dyspnea, hemoptysis, pleuritic pain, asthenia, adynamia)
and sociodemographic (i.e. age, sex) data, they were recorded in an Excel
database. Then, statistical analysis was performed using IBM SPSS 21.

RNA extraction

Nucleic acids extraction was performed by using the QlAamp® MinElute®
Virus Spin Kit (Qiagen, Hilden, Germany) and the QlAcube platform (Qiagen)
through a semiautomatic method according to the manufacturer's protocol. A
sample input volume of 200 ul and an output volume of 55 1l was used.

Detection of HCoV species by the luminex system

Detection of HCoV subtypes was performed using de XTAG RVP Fast
v2 assay. The Luminex assay includes reagents to detect 19 viral types and
subtypes, including four species of HCoV (HKU1, 229E, OC43 and NL63).
Bacteriophage lambda was included in every run to control amplification and
assay performance. The assay comprised a reverse transcription followed
by a multiplex PCR amplification and a microspheres hybridization step,
the process was performed according to manufacturer's instructions. Signal
acquisition presented as MFI (median fluorescence intensity) was done on the
Luminex 200 platform through flow cytometry.

Ethical considerations

This study followed the established ethical guidelines for the use
of patient information and was approved by the institutional ethi-
cal committee at the National Institute of Respiratory Diseases
under the number C31-17.
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Statistical analysis

Results are thus presented through descriptive statistics. Medians with
ranges and/or means with standard deviations were used for quantitative
variables, whereas qualitative variables were expressed through frequencies
and percentages. A bivariate analysis was performed for the quantitative
variables. Patients were divided into two groups: Patients with positive PCR
for HCoV with HIV and patients with positive PCR for HCoV without HIV. The
corresponding results were compared through an X2 test or Fisher's Exact
Test. Student's T-test and/or Mann-White U tests were performed for the
qualitative variables (i.e. parametric or non-parametric variables). A p-value
<0.05 was considered as statistically significant. Data was presented along
with the p-value and odds ratio with a confidence interval of 95%.

Results

Socio-demographic data and patient characteristics

A total of 36 patients that had clinical records and were treated at INER
were found. Their mean age was 47.8 years (+ 14.36). Only 11 (31%) had a
history of HIV infection. The HIV patients were younger than those without HIV.
A higher number of cases were observed in male patients, with a male/female
ratio of 5:1. A high proportion of comorbidities were observed; however they
were HIV-uninfected (Table 1).

Amongst HIV cases, 8/11 cases had a CD4 count below 200 when the
diagnosis was made. Average CD4 and viral load (CV) was 19.5 cell/mm?
(interquartile range [IQR] 6,75-126.75) and 5331.5 copies (IQR 6286.5-
757739.25), respectively.

Prevalence of HCoV species and coinfection

A total of 7,668 tests for respiratory viruses molecular detection were
received at the Laboratory of Clinical Microbiology of the National Institute for
Respiratory Diseases (INER) in the established study period (November 2013
- march 2018) from patients with respiratory tract infection symptoms. Of these,
3,617 samples tested positive for one or more of the nineteen viruses. 1,952
(53.96%) positive samples correspond to the adult population (>18 years old,
media 47.04%). Finally, there were a total of 87 (4.4%) positive samples for
any of the four seasonal HCoV species, distributed as shown in Figure 1.

27 (31%) samples showed coinfection with other respiratory viruses
(including 24 double and 3 triple coinfection). The most frequently observed
co-pathogens were human rhinovirus (n=11; 12.46%), influenza AHIN1pdm
and human parainfluenza virus (n=6; 6.89%). Three triple combinations of
coinfections were detected: HCoV-HKU1/InfAHIN1pdm/HRhV, HCoV-229E/
InfAHIN1pdm/HRhV, and HCoV-229E/InfAH3/HPIV (Table 2).

Seasonal distribution

A higher viral circulation was observed during the winter months, with a
prevalence of 69% with respect to the rest of the year where a lower one is
observed (31%) (Figure 2). 0C43 and HKU1 species had a higher seasonal
prevalence with a biannual predominance, while 229E and NL63 species co-
circulated in low prevalence annually. In the seasons in which OC43 circulated,
a greater number of infections were observed compared to the seasons in
which the circulation of HKU1 was predominant (Figure 3).

Clinical manifestations

The most common symptom was cough in 80.6% of all patients, also
more common in patients who were HIV-infected (100%) (Table 3). Dyspnea,
fever and cough were the most common symptoms in patients with HIV. The
frequencies of the main signs and symptoms can be found in Table 3. 83.3%
of the HIV-infected patients had a fever, in contrast with 60% in the HIV-
uninfected group (Table 3).

Pneumonia was present in all (11/11) of the HIV-infected group; 81%
(9/11) had mixed-etiology pneumonia; 52% (13/25) of the HIV-uninfected
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Table 1. Socio-demographic data in patients.

. Total HiV-infected HIV-uninfected
Variables P-value OR 95% ClI
(N=36) (N=11) (N=25)
Men 83% (30/36) 100% (11/11) 76% (19/25) P=0.79 0.63 0.44-0.80
Median Age 47.72 (£14.54) 43.75 (8,59) 49.71 (16,99) P=0.01

Comorbidities 44% (16/36) 9.09% (1/11) 60% (15/25) P=0.01 0.06 0.73-60.52
Diabetes Mellitus 5.6% (2/36) 9.09% (1/11) 4% (1/25) P=0.56 2.09 0.11-36.63
Hypertension 22.2% (8/36) 0 32% (8/25) P=0.03 16 1.22-2.21
Asthma 19.4% (7/36) 0 28% (7/25) P=0.07 17 1.25-2.31
Interstitial Lung Disease 5.6% (2/36) 0 8% (2/25) P=0.47 14 1.17-1.86
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Figure 1. Frequency of HCoV species detected in adult patients attended at INER between November 2013
and March 2018. HCoV-OC43 is the most predominant species (33.3%, 1.48% of total virus), followed by HCoV-
HKU1 (29.9%; 1.33% of total virus), HCoV-229E (21.8%; 0.97% of total virus) and finally, HCoV-NL63 (14.9%;
0.66% of total virus).

Table 2. Co-pathogen detection in HCoV s-positive patients.

Co-pathogen 229E NL63 0C43 HKU1 HCoV's
Inf. AHIN1pdm 4 / 1 1 6
Inf. AH3 1 / 1 / 2
Inf. B / / 1 / 1
HRV 2 2 2 5 1
HMPV / / / / /
HAdV / / 1 / 1
RSV / / / 1 1
HBoV / / 2 / 2
HPIV 3 / / 3 6

A total of 27 samples showed coinfection with at least one more respiratory virus; HRV=Human Rhinovirus, HMPV=Human Metapneumovirus, HAdV=Human Adenovirus,
RSV=Respiratory Syncytial Virus, HBoV=Human Bocavirus, HPIV=Human Parainfluenza Virus. 3 of the 27 samples show coinfection with three viruses: HCoV-HKU1/InfAH1N1pdm/
HRV, HCoV-229E/InfAH1N1pdm/HRV, and HCoV-229E/InfAH3/HPIV.
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Figure 2. Seasonal distribution of HCoVs detected in adults that were attended at INER between November 2013
and March 2018. A higher number of cases appeared during the winter season.
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Figure 3. Seasonal distribution of HCoVs species detected in adults that were attended at INER between
November 2013 and March 2018. A higher number of cases appeared during the winter season, being HCoV-

0C43 the most predominant species.

Table 3. Signs and symptoms in HIV-infected and HIV-uninfected patients.

. Total HIV-infected
Variables
(N=36) (N=11)
Headache 30.6% (11/36) 45.4% (5/11)
Rhinorrhea 30.6% (11/36) 18.1% (2/11)
Odynophagia 16.7% (6/36) 18.1% (2/11)
Fever 69.4% (25/36) 83.3% (10/11)
Dyspnoea 75% (27/36) 90.9% (10/11)
Cough 80.6% (29/36) 100% (11/11)
Sputum 25% (9/36) 18.1% (2/11)
Asthenia 63,9% (23/36) 63.6% (7/11)
Myalgias 25% (9/36) 18.2% (2/11)
Arthralgias 16.7% (6/36) 9.0% (1/11)
Impaired Consciousness 11.1% (4/36) 9.0% (1/11)
Gastrointestinal Symptoms 13.9% (5/36) 9.0% (1/11)
Duration of Symptoms (Days). 14 (£6.97) 17.92 (£7.58)

patients had pneumonia. This difference was statistically significant (Table
4). In 48% of the HIV-uninfected individuals, HCoVs caused the exacerbation
of chronic lung diseases. Median symptom duration before diagnosis was
14 (£6.97). This was lower amongst HIV-uninfected patients: 9.54 (+4.70),
compared to patients with HIV infection, 17.92 (+7.58); the difference was not
statistically significant (p=0.17).

Distribution of serotypes in HIV-infected patients

Table 5 shows the frequencies of the various serotypes of causal agents
for infections in HIV-infected patients and HIV-uninfected patients. The most
common was OC43, identified in 50% (18/36) of the patients, of whom 11 had
pneumonia, followed by NL63 which was found in 9 patients (25%), and 229E
in 8 patients (22.2%). The frequency of the HCoVs subtypes was different in
HIV-infected patients. The most common in HIV infected patients was NL63,
which was identified in 45.5% (5/11), followed by OC43 and 229E.

Distribution of associations between the various causes

The most common co-infection in HIV-infected patients was Pneumocystis
jirovecii. We found this co-infection in 40% of HIV infected patients (Table 6).
The coinfections with other respiratory viruses were more common in HIV
uninfected patients.

Diagnostic methods and laboratory findings

The principal laboratory findings were; presence of anemia in the HIV-
infected patients, among which the average hemoglobin was 11.97 (+ 2.59),
and lymphocytopenia. 72% of the HIV-infected patients had a CD4+ count
below 200, although the average lymphocyte count remained within the normal
parameters (Table 7).
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HIV-uninfected

P-value OR 95% ClI
(N=25)
24% (6/25) P=0.44 1.46 0.32-6.63
36% (9/25) P=0.26 0.33 0.5-1.74
16% (4/25) P=0.10 1 0.156-6.42
60% (15/25) P=0.26 3 0.53-16.89
68% (17/25) P=0.68 2.05 0.35-11.90
75% (18/25) P=0.23 3.66 0.33-34.64
28% (7/25) P =0.35 0.48 0.08-2.80
64% (16/25) P=0.34 0.7 0.16-2.91
28% (7/25) P=0.42 0.35 0.08-2.80
20% (5/25) P=0.34 0.34 0.03-3.35
12% (3/25) P=0.59 0.63 0.05-6.86
16% (4/25) P=0.45 0.45 0.04-4.58
9.54 (+4,70) P=0.20
Table 4. Clinical manifestations.
HIV- HIV-
. Total . .
Variables infected uninfected p.value OR 95% CI
(N=36) (N=11) (N=25)

Pneumonia gi%) &g?;/l) 52%(13/25) P=0.04 184 bor

Exacerbation

of COPD and (?132/33?) 0%  48% (12125)

asthma
Coinfections {ﬂ;,i?) (3/110/{) 24% (6/25) P <0.05 2.14 i})%
Discussion

Seasonal human coronaviruses (HCoV) represent an important burden of
disease. They make up approximately 10% of all viral respiratory tract infections
[16] and although they have been set aside for the past few years, their
clinical impact has proven to be much larger than estimated. Coronaviruses
are not only a cause of common cold; they can also provoke pneumonia and
trigger exacerbations of various pulmonary and systemic diseases. It has
been demonstrated as well that seasonal human coronaviruses can be fatal
in immunosuppressed patients [17]. However, information on these viruses,
especially affecting HIV-infected patients, is hard to come by, and the evidence
regarding the epidemiology and clinical practice is limited.

There is a strong belief that coronaviruses are predominantly seasonal
infections, particularly in autumn and winter. Our study shows that there is a
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Table 5. The frequencies of the various serotypes of causal agents for infections in HIV-infected patients and HIV-uninfected patients.

Distribution of HCoV serotypes

Variables Total HiV-infected HiV-uninfected
(N=36) (N=11) (N=25)
0C43 50% (18/36) 36% (4/11) 56% (14/25)
NL63 25% (9/36) 45.5% (5/11) 16% (4/25)
229E 22.2% (8/36) 18.2% (2/11) 24% (6/25)
HKU1 2.8% (1/36) 0 4% (8/25)
Distribution of serotypes causing clinical syndromes
Total HiV-infected HiV-uninfected
(N=24) (N=11) (N=13)
Pneumonia
0C43 45.8% (11/24) 35.6% (4/11) 53.8% (7/13)
NL63 29.2% (7/24) 45.5% (4/11) 15.4% (2/13)
229E 20.8% (5/24) 18.2 (2/11) 23.1% (3/13)
HKU1 4.2% (1/24) 0 7.7% (1/13)
Exacerbation of COPD and asthma
0C43 25 % (3/12) 0 25 % (3/12)
NL63 16.7% (2/12) 0 16.7% (2/12)
229E 58.3% (7/12) 0 58.3% (7/12)
Table 6. Distribution of associations between the various causes in HIV-infected and HIV-uninfected patients.
Distribution of associations between the various causes in HIV-infected
Variables Enterovirus/ Histoplasma Tuberculosis Pneumocystis
Rhinovirus
0C43 0 13% (1/11) 13% (1/11) 13% (1/11)
NL63 13% (1/11) 0 0 27% (3/11)
229E 0 13% (1/11) 0 0
Distribution of associations between the various causes in HIV-uninfected
Enterovirus/ Influenza A Pseudomonas Bocavirus
Rhinovirus
0C43 0 33% (2/6) 0 17%(1/6)
NL63 0 0 17% (1/6) 0
229E 17% (1/6) 0 0 0
HKU1 0 17% (1/6) 0 0
Table 7. The principal laboratory findings in the HIV-infected and HIV- uninfected patients.
Laboratory Findings
Variables Total HIV-infected HiV-uninfected P-value
(N=36) (N=11) (N=25)

Leukocytes (103/mm3) 10.11 (¢ 5.10) 7,36 (+ 4.54) 11,48 (+ 4.89) P=0.32
Neutrophiles (103/mm®) 8.07 (+ 14.54) 5,09 (+ 2,34) 9.56 (+ 4,58) P=0.04
Lymphocytes (103/mm3) 1.22 (+1.14) 1.01 (£ 0.55) 1.32 (+ 1.35) P=0.04

Hemoglobin (G/DL) 13.62 (+ 2.35) 11.97 (+ 2.59) 14.54(+ 1.75) P=0.06
Platelets (mcL) 236,388 (+114,251) 235,000 (+ 80,987) 237,083 (+129327) P=0.41
Creatinine (MG/DL) 0.90 (£ 0.34) 1.03 (£ 0.51) 0.84 (£ 0.22) P=0.02

significant seasonal predilection, since the appearance of 69% of the OC43
and HKU1 species occurred during the winter months. This data equates to the
work published by Masse et al. [18], which shows that seasonal coronaviruses
were more prevalent in the winter.

Nevertheless, comparing the HKU1 positive tests with a study conducted
in Israel, the seasonal prevalence is different. Friedman et al. described a
higher incidence for the HCoV-HKU1 during the spring-summer period [19]. In
terms of HIV-infected patients, most infections occurred in the winter, both in
our study and the one reported by Garbino et al. [20].

The study revealed that the vast majority of the HCoV infections were
caused by HCoV-0C43 (50%), HCoV-NL63 (25%) and HCoV-229E (22.2%).
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Nevertheless, in our study the frequency in HIV-infected patients varied, being
NL63 the most common HCoV present, followed by OC43 and 229E.

Most seasonal HCoV infections are due to the OC43 species [19], with
a phylogenetic analysis showing two frequent genotypes [21], followed by
HCoV-229E [4]. It is thought that the clinical impact of OC43 is considerably
larger than the 229E species [22]. Nonetheless, in immunosuppressed
patients HCoV-229E could have a relevant clinical significance [3]. 70% of
all immunocompromised individuals in Gaunt's et al. study were infected by
HCoV-229E, whereas in otherwise healthy patients this species had no clinical
repercussions.

In the study conducted by Garbino et al. [20] between 2003 and 2006,
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18.6% of HIV-infected patients presented a viral respiratory infection, HCoV-
0C43 being the most prevalent, followed by parainfluenza and influenza. HIV-
infected patients are more susceptible to a number of important infections, and
the limited existing evidence points toward HCoV as a dominant microbiologic
agent in these cases.

Approximately 31% of the patients present a pattern of viral coinfection,
mainly with influenza and parainfluenza viruses. Masse et al. [18] identified
two common coinfection strains in HCoV-infected patients, HCoV-229E/NL63
and HCoV-HKU1/OC43. An estimate of a third of all respiratory infections of
viral etiology are caused by more than one viral species, with no preponderant
causality [18,23].

Two fifths of the HIV-infected patients were also infected by Pneumocystis
jirovecii. The aforementioned coinfections were more frequent in HIV-
unaffected individuals. There is an important difference in both HCoV species
and coinfections when it comes to HIV-infected patients. Immunosuppressed
patients are more susceptible to diverse community-acquired infections, and
are exposed daily to many respiratory viruses [20].

Moreover, almost half of the HIV-patients both in our study and Garbino’s
etal.[20] had a concomitant opportunistic infection. Seemingly, the superposed
HCoV exposure might exacerbate the clinical characteristics of either the
Pneumocystis jirovecii, fungal or mycobacterial pneumonia [20].

Pneumonia was the commonest form of disease in HIV-infected individuals,
present in the entirety of the group. Nonetheless, 73% of these patients had
mixed-etiology pneumonia, compared to only 50% in HIV-uninfected subjects.
This difference is statistically significant, and should be taken into consideration
when evaluating incidental viral infections in HIV-infected patients.

Dyspnea, fever and cough were the prevailing symptoms. These clinical
features present as a wide spectrum and are not specific for HCoV disease. It
is suggested that HCoV-OC43 is more closely associated with bronchoalveolar
infections, compared to other coronaviruses [24]. In Israel, HCoV clinical
symptoms were more severe than those of RSV infections but milder than
influenza symptoms [19].

The existing evidence indicates that because of the little clinical specificity
of HCoV infections in immunosuppressed subjects, many alternative diagnoses
must be considered before establishing the viral etiology of the disease [3].

In patients with Chronic Obstructive Pulmonary Disease (COPD), the
impression is that HCoV infection is a substantial source of exacerbation. Also,
comorbidities such as hypertension, asthma and opportunistic pneumonia
were important findings in our study.

As Gorse et al. [4] explained, in older adults with COPD, concomitant
HCoV infection worsened the spirometric results and predisposed to
exacerbations, mostly in patients with the NL63 species. Additionally, a study
conducted in Lebanon demonstrated that HCoV infection increased ICU risk,
as well as the need for assisted ventilation [23]. In addition, in one of the few
other Mexican HCoV studies, Moreno et al. (2) found an intimate association
between viral respiratory infections and respiratory distress. Extrapolating
this information to our study, the presence of an HCoV-NL63 infection could
have clinical relevance, and increase the risk for both COPD exacerbation and
hospitalization in HIV-infected patients. However, HCoVs have not proven to
be a direct cause of mortality in HIV-affected individuals [20].

In our eleven-patient sample, 72% had a CD4+ lymphocyte count below
200, this being the most relevant laboratory finding. The percentage of cases
of lymphocytopenia is equivalent to the data presented by Garbino et al. [20].

Acute respiratory illness supposes a complex and diverse gamut of disease
[17]. Further studies are required to ascertain the epidemiological relevance
of these infections in HIV-positive patients. As the COVID-19 pandemic is
navigated, other HCoVs are set aside, and their relevance is undermined. Yet
the concomitant respiratory pathogens will need to be monitored with proximity
and differentiated from epidemic-causing species [16]. Despite the recent
development of RVP assays and molecular virological advances, which have
very accurate sensibilities and specificities [24,25], in Mexico the accessibility
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to these diagnostic methods is limited, thereby skewing the possibilities and
reducing the viral-detection precision.

One of the limitations of our study was not following-up on mortality and
survival rates in the population, since that data would have provided relevant
results to complement the presented information. The inexact evaluation
of comorbidities in HIV-infected patients is another challenge to consider,
to further pinpoint causes and consequences of HCoV infections in a more
detailed manner.

Conclusion

In conclusion, seasonal human coronaviruses are an important cause
of respiratory tract infections in HIV-infected patients, especially during the
winter months. The HCoV-NL63, HCoV-0OC43 and HCoV-229E are the most
prevalent species, evaluated through a Luminex assay. All of the HIV-affected
individuals who tested positive for HCoV, displayed pneumonia, with the
majority having concomitant infections and low CD4+ counts. The presence
of HCoV in HIV-positive patients has not been analyzed to a great extent.
Our study shows that in Mexico, over a 5-year period, these pathogens were
the cause of a considerable number of infections. There is a need for further
investigation regarding seasonal human coronavirus presence in HIV-affected
individuals, other than SARS-CoV-2, since the retrieved evidence questions
the often-believed impact of these infections, pointing to a more transcendent
burden of disease.
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