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Abstract

Introduction: The ongoing COVID-19 pandemic has led to devastating repercussions
on health care systems worldwide. This viral infection has a broad clinical spectrum
(ranging from influenza-like disease, viral pneumonia, and hypoxemia to acute respira-
tory distress syndrome requiring prolonged intensive care unit stays). The prognostic
impact of measuring viral load on nasopharyngeal swab specimens (by reverse tran-
scriptase polymerase chain reaction [RT-PCR]) is yet to be elucidated.

Methods: Between March 3 and April 5, 2020, we conducted a retrospective study on a
cohort of COVID-19 patients (mild or severe disease) who were hospitalized after present-
ing to the emergency department (ED) and had at least one positive nasopharyngeal swab
during their hospital stay. We led our study at the University Hospitals of Strasbourg in the
Greater East region of France, one of the pandemic's epicenters in Europe.

Results: We have collected samples from a cohort of 287 patients with a confirmed
diagnosis of COVID-19 who were included in our study. Nearly half of them (50.5%)
presented a mild form of the disease, while the other half (49.5%) presented a severe
form, requiring mechanical ventilation. Median (interquartile range) viral load on the
initial upper respiratory swab at admission was 4.76 (3.29-6.06) log, , copies/reaction.
When comparing survivors and nonsurvivors, this viral load measurement did not dif-
fer according to subgroups (p = 0.332). Additionally, we have found that respiratory
viral load measurement was predictive of neither in-hospital mortality (adjusted odds
ratio [AOR] = 1.05, 95% confidence interval [CI] = 0.85 to 1.31, p = 0.637) nor disease
severity (AOR = 0.88, 95% Cl = 0.73 to 1.06, p = 0.167).

Conclusion: Respiratory viral load measurement on the first nasopharyngeal swab (by RT-
PCR) during initial ED management is neither a predictor of severity nor a predictor of mor-
tality in SARS-CoV-2 infection. Host response to this viral infection along with the extent of

preexisting comorbidities might be more foretelling of disease severity than the virus itself.
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INTRODUCTION

In December 2019, a devastating pandemic caused by a novel
coronavirus, SARS-CoV-2 (severe acute respiratory syndrome
coronavirus 2) started to spread around the world.! As of July 1,
2020, this emerging virus has infected more than 10 million people
resulting in over 500,000 deaths worldwide. The clinical spectrum
of this viral infection is broad. Once infected, the patients are, for
a majority, asymptomatic or only slightly symptomatic presenting
influenza-like disease. A certain number develops a mild disease
and may require hospitalization (viral pneumonia, hypoxemia). A
minority suffers from critical complications such as acute respi-
ratory distress syndrome (ARDS) requiring prolonged mechani-
cal support in the intensive care unit (ICU).%% In such challenging
times of crisis, health care systems were overwhelmed. Hence,
strategies of rationing medical resources were followed. These en-
forced vital protocols were guided by extreme clinical anticipation
and accurate triage where patients are addressed according to
severity and chances of survival.* Several recent studies have in-
vestigated predictive factors of in-hospital mortality and severity
in COVID-19 patients. Light was shed on clinical, biochemical risk
factors, and other demographic characteristics such as comorbidi-
ties (hypertension, obesity) and age.>® Moreover, in the context of
other emerging coronavirus infections, the measurement of viral
load on respiratory specimens has proven to be indicative of ac-
tive virus replication and was used to assess disease progression
and effectiveness of treatment.”

The pathophysiology of this emerging viral infection is yet to
be fully understood. We know so far that an immune response
dysfunction and an imbalance in the host response seem to deter-
mine disease progression along with the risk of developing critical
complications.®? Sparse studies have focused on initial viral load
in respiratory specimens as a marker of critical disease progres-
sion.'® In addition, viral load on nasopharyngeal swabs (by reverse
transcriptase polymerase chain reaction [RT-PCR]) appears to be
a risk factor for intubation and in-hospital mortality.* Thus, viral
load could be a useful marker of severe disease and may be used
to identify patients eligible for more aggressive treatment or early
ICU admission and to characterize populations for future thera-
peutic studies.

We conducted this study on a cohort of COVID-19 patients
(mild or severe disease) who were hospitalized after presenting
to the emergency department (ED) at the University Hospitals
of Strasbourg (France). Our main outcome was to investigate the
viral load in nasopharyngeal swab upon presentation to the ED
as a severity and disease progression parameter of SARS-CoV-2

infection.

METHODS
Study population and settings

This monocentric study was conducted in the ED of the University
Hospitals of Strasbourg. This medical institution has an inpatient bed
base of 2500 and its ED receives and treats about 75,000 patients
yearly. It is located in the Greater East region of France, one of the
most impacted regions in Europe by the pandemic, with nearly 3500
deaths and more than 12,000 infected patients as of end of June
2020. However, during the pandemic, the ED witnessed a paradoxal
40% decrease in the number of patient visits.

Between March 3 and April 5, 2020, all adult patients hospital-
ized for COVID-19 were retrospectively included upon admission to
the ED of a French teaching hospital. Patients were managed follow-
ing current guidelines without specific therapeutic intervention.?
All patients had at least one nasopharyngeal swab where RT-PCR
was positive. Patients who had no positive swab during their hos-
pital stay or received outpatient care were excluded. Those who
received palliative therapy or limitation of therapeutic effort upon

admission to the ED were also excluded from the study.

Viral load measurement

Upon presentation to the ED, all patients underwent nasopharyngeal
swab sampling on which the viral load was measured. Extraction was
performed on the eMAG/eSTREAM platform (bioMérieux, Marcy
I'Etoile, France) and was followed by amplification on the LightCycler
480 Il system (Roche Diagnostics, France). Real-time RT-PCR tar-
geted the polymerase gene using the Flo2 and Flo4 primer and probe
sets.’® Quantification was performed using successive dilutions of
the CoV_IP transcript to allow the correspondence between the

number of cycles and the viral load in copy/reaction.

Data collection

We retrospectively sourced the data from patients’ electronic medical
records and then standardized it in a case report file. The collected
data included epidemiologic, clinical, and biochemical details. Date of
symptom onset was also recorded. Patients’ current treatments and
medical history including cardiovascular, diabetes, renal, cancer, and
hematologic diseases were collected. Overweight was defined by a
body mass index superior to 30 kg/m?. Standard biochemical param-
eters, such as hemoglobin, platelets, C-reactive protein (CRP), total

leukocytes, and total lymphocytes, were also gathered.
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Ethics

This study was approved by the local ethics committee of the
University of Strasbourg in France (reference CE 2020-35). In light
of the clinical and epidemiologic context, oral consent for the use of
medical data could not be obtained for all patients, but was system-
atically confirmed by patients’ relatives and after the critical stage by

patients themselves or their relatives in case of death.

Data analysis

Continuous variables are presented as median (interquartile range
[IQR]) of the distribution and were compared using nonparamet-
ric Wilcoxon rank-sum tests. Categorical variables are described as
counts and proportions and were compared using Pearson's chi-
square tests or Fisher's exact tests depending on theoretical num-
bers. Missing values were handled using multiple imputations by
chained equations.'*> Factors associated with death or severity
were identified using multivariable logistic regression models. All
the variables with clinical relevance or with a p-value of <0.2 in uni-
variable analysis were included in the models. No further variable
selection procedures were subsequently carried out. We presented

the multivariable model based on clinical expertise. Multicollinearity
was assessed by using the variance inflation factor (VIF) and en-
suring that no factor had a VIF greater than 2. Goodness of fit for
the logistic regression models was assessed by using the Hosmer-
Lemeshow test. Results are presented as adjusted odds ratios
(AORs) with their 95% confidence intervals (Cls). Receiver operat-
ing characteristic (ROC) curve analysis was established to evaluate
the predictive performance of viral load on death or severity. Area
under the curve (AUC) was computed with its 95% CI. A p-value
of <0.05 was considered as statistically significant. All the analy-
ses were performed using R software version 3.6.0. (R Core Team,
2019. R: A Language and Environment for Statistical Computing,
R Foundation for Statistical Computing, Vienna, Austria; https://

www.R-project.org/).

RESULTS
Clinical characteristics of the study population
During the study period, 5421 patients presented to the ED;

1617 patients were suspected of COVID-19 and thus received
a nasopharyngeal swab. In fine, a total of 577 COVID-positive

5421 ED visits

3804 patients with other

diagnosis

1617 patients with clinical
suspicion of COVID-19

RT-PCR

858 patients with initial positive

281 patients with

ambulatory care

423 admitted patients
with mild disease

145 patients included
with mild disease

154 patients admitted in
the ICU

142 ICU patients
included

FIGURE 1 Flowchart of the study. Abbreviations: ICU, intensive care unit; RT-PCR, reverse transcriptase polymerase chain reaction
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TABLE 1 Clinical characteristics of the study population comparing survivors and nonsurvivors

Characteristics

Age (y) 63.1(50.0-73.0)
Sex (men) 189 (65.8)
Obesity (BMI > 30) 91 (36.6)
Underlying diseases
Hypertension 106 (37.1)
Cardiovascular disease 32 (11.1)
Diabetes mellitus 56 (19.5)
Renal insufficiency 18 (6.3)
Dialysis 5(1.7)
COPD 8(2.8)
Malignancies 14 (4.9)
Immunotherapy 8(2.8)
Corticosteroids 9(3.2)
Laboratory findings in the ED
CRP (mg/L) 86 (30-166)
Creatinine (umol/L) 68.7 (60.3-82.1)
Anemia (<10 g/dl) 17 (6.5)

Platelets (x10%/L) 194 (157-252)
4990 (3275-7745)
885 (660-1305)

4.76 (3.29-6.06)

Total leukocytes (/uL)
Lymphocytes (/uL)

Viral load (log,, copies/reaction)

Total patients (n = 287)

Nonsurvivors(n = 42) Survivors (n = 245) p-value’
72.5(64.7-77.9) 61.4 (47.6-71.6) <0.001"
28 (66.7) 161 (65.7) 1
15(37.5) 76 (36.4) 0.891
19 (45.2) 87 (35.7) 0.235
8(19.1) 24 (9.8) 0.147
13(31.0) 43 (17.6) 0.078
5(11.9) 13 (5.3) 0.209
3(7.1) 2(0.8) 0.048"
3(7.1) 5(2.0) 0.193
4(9.5) 10 (4.1) 0.264
3(7.1) 5(2.1) 0.199
3(7.1) 6(2.5) 0.269
122 (63-225) 74 (25-162) 0.007"
75.9 (58.7-111) 67.9 (61.3-79) 0.036
8(20.0) 9(4.1) 0.003
176 (143-229) 200 (160-254) 0.152
6910 (4640-10,020) 4810 (3180-7540) 0.004
750 (500-1020) 890 (680-1340) 0.020°
4.99 (3.58-6.44) 4.76 (3.21-6.06) 0.332

Note: Data are expressed as median (IQR) or n/N (%), where N is the total number of patients with available data.

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; CRP, C-reactive protein.

*p < 0.05.

patients were hospitalized following their visit to the ED, 154
(26.7%) of whom were in intensive care. We managed to include,
after obtaining consent, a total of 287 patients with a confirmed
diagnosis of COVID-19 (Figure 1). The majority of these pa-
tients were male (65.8%, 95% Cl = 60.3% to 71.3%), the median
(IQR) age at time of diagnosis was 63 (50-73) years and one-
third of them were overweight (36.6%, 95% Cl = 31% to 42.2%).
Regarding medical history, over one-third of patients (37%) had
high blood pressure and nearly 20% of them had a history of dia-
betes. Upon admission to the ED, median (IQR) CRP level was 86
(30-166) mg/L and median creatinine level was 68.7 umol/L. The
respiratory viral load on the first nasopharyngeal swab was 4.76
(3.29-6.06) log,, copies/reaction. Overall patient characteristics
are summarized in Table 1.

Comparison and correlation between
survivors and nonsurvivors

Forty-two patients (14.6%) died during their hospitalization.
Nonsurvivors were significantly older (72.5 years vs. 61.4 years,
p < 0.001) than the survivors. Medical history did not differ much in
the two groups, aside from more frequent history of dialysis in the
nonsurvivor group (p = 0.048). At admission to the ED, nonsurvivors

presented significantly higher CRP (122 mg/L vs. 74 mg/L, p = 0.007)
and creatinine (p = 0.036) compared to survivors. Nonsurvivors were
also more likely to present with anemia (p = 0.003) and lymphopenia
(p = 0.02) than survivors. Viral load on the initial respiratory naso-
pharyngeal swab at admission (4.99 log,, copies/reaction vs. 4.76 log,
copies/reaction, p = 0.332) did not differ between the two subgroups.

We also studied the initial viral load's prognostic performance
in the prediction of mortality. The area under the ROC curve was
54.7% (95% Cl = 45.4 to 64%; Figure 2).

On multivariable analysis, age over 65 years was a mortality pre-
dictor (AOR = 4.70, 95% Cl = 1.29 to 17.07, p = 0.019). A previous
history of dialysis (AOR = 14.43) and anemia (AOR = 5.14) at baseline
was also associated with in-hospital mortality. However, the viral
load on the initial nasopharyngeal swab did not appear to be signifi-
cantly associated with mortality (AOR = 1.05, 95% Cl = 0.85 to 1.31,

p = 0.637). Results are summarized in Table 2.

Comparison and correlation according to
disease severity

We found that nearly half of our study population, 145 patients
(50.5%), presented with a mild form of the disease, while the other
half, 142 patients (49.5%), displayed a severe presentation requiring
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TABLE 2 Multivariable analysis of factors associated with in-
100 el hospital mortality
f'} General characteristics AOR 95% Cl p value
Age (years)
075 <50 1 - -
50-65 1.56 0.39-6.27 0.532
>65 470  1.29-17.07 0.019’
§ Obesity (BMI > 30) 1.25 0.52-3.04 0.618
2% Men 099  042-238 0993
. Comorbidities
Hypertension 0.79 0.33-1.89 0.590
0.25 Cardiovascular disease 1.14 0.39-3.36 0.809
Diabetes mellitus 1.26 0.50-3.19 0.626
Renal insufficiency 0.67 0.15-2.98 0.596
Dialysis 14.43 1.38-151.14  0.027'
0.00 COPD 3.14 0.63-15.66 0.164
1.00 0.75 spcgi?’noci:y 025 0.00 Malignancies 2.81 0.60-13.23 0.194
Corticosteroids 1.50 0.22-9.99 0.678
FIGURE 2 ROC curve presenting the ability of respiratory viral Immunotherapy 1.73 0.13-22.38 0.676
load to predict mortality. ROC, receiver operating characteristics Laboratory findings
[Color figure can be viewed at wileyonlinelibrary.com] CRP (100 mg/L) 132 0.51-3.40 0.567
Creatinine (>90 umol/L) 2.15 0.83-5.61 0.118
ICU admission. When comparing those two subgroups, age and over- Anemia (<10 g/dL) >14 119-2219 0032
all medical history did not differ (p = 0.159). Patients presenting a Platelets (-400 x 10°/1) 026 0.02-4.09 0.339
severe form of the disease and admitted to the ICU were mostly men Lymphopenia (<1500/uL) 2.95 0.56-15.68 0.209
(p =0.009). Time from illness onset to hospital admission did not dif- Viral Ioatq (IC)’gio copies/ 105 085-1.31 0.637
reaction

fer between the two groups (p = 0,23). CRP (42 mg/L vs 153 mg/L,
p < 0.001), creatinine (p < 0.001), and platelets (p < 0.008) levels
were significantly higher in patients presenting a severe form of the
disease. However, viral load on the initial respiratory nasopharyn-
geal swab at admission was significantly lower in severe patients
compared to patients with mild disease (4.97 log,, copies/reaction
vs. 4.26 log, , copies/reaction, p = 0.007). Comparison data are sum-
marized in Table 3.

We also studied the initial viral load's prognostic performance
in the prediction of disease severity. The area under the ROC curve
was 59.3% (95% Cl = 52.7 to 65.9%; Figure 3).

On multivariable analysis of the factors associated with severity
of the disease on admission to the ICU, CRP (AOR = 8.82, p < 0.001),
lymphopenia (AOR = 16.59, p < 0.001), and creatinine elevation
(AOR = 13.51, p = 0.002) were associated with a critical form of
COVID-19. However, the viral load on the initial nasopharyngeal
swab did not appear to be significantly associated with disease se-
verity (AOR = 0.88, 95% Cl = 0.73 to 1.06, p = 0.167). Results are
summarized in Table 4.

DISCUSSION

We studied a cohort of 287 hospitalized patients with a confirmed
diagnosis of SARS-CoV-2 infection. Infection diagnosis is usually

Abbreviations: AOR, adjusted odds ratio; BMI, body mass index; COPD,
chronic obstructive pulmonary disease; CRP, C-reactive protein.

*p < 0.05.

confirmed by RT-PCR on nasopharyngeal swab on which respiratory
viral load measurement is therefore possible, yet not widely used in
the management of viral infections. Some authors have suggested
that serum viral load correlates with inflammation (IL-6) and clinical
severity.’® We have analyzed the initial viral loads on nasopharyn-
geal swabs collected at admission to the ED during the COVID-19
pandemic. This allowed us to demonstrate that respiratory viral load
was neither a risk predictor of infection severity nor mortality. To
the best of our knowledge, our study is one of the first of this type,
comparing viral load measurement in a population of COVID-19 hos-
pitalized patients.

The overall epidemiologic data of our population are com-
parable to what is classically demonstrated in recent literature
(elder male patients with cardiovascular comorbidities).'”*® We
have shown that age (>65 years) was a predictor of severity sup-
porting what has been demonstrated thus far.!’ We have also
found that anemia and prior history of dialysis were predictors
of mortality. Our findings align with recent studies about the
frequency of acute kidney injury related to SARS-CoV-2 and its
association with severe forms of the infection, especially in case
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TABLE 3 Clinical characteristics of patients with SARS-CoV-2 infection by severity of disease

Total patients

Characteristics (n =287)

Age (y) 63.1(50.0-73.0)
Sex (men) 189 (65.8)
Obesity (BMI > 30) 91(36.6)
Time from illness onset to hospital admission (days) 5.5(1-11)
Underlying diseases
Hypertension 106 (37.1)
Cardiovascular disease 32(11.1)
Diabetes mellitus 56 (19.5)
Renal insufficiency 18 (6.3)
Dialysis 5(1.7)
COPD 8(2.8)
Malignancies 14 (4.9)
Immunotherapy 8(2.8)
Corticosteroids 9(3.2)
Laboratory findings in the ED
CRP (mg/L) 86 (30-166)
Creatinine (umol/L) 68.7 (60.3-82.1)
Anemia (<10 g/dl) 17 (6.5)

Platelets (10%/L) 194 (157-252)
Total leukocytes (/uL)
885 (660-1305)

4.76 (3.29-6.06)

Lymphocytes (/uL)

Viral load (log, , copies/reaction)

4960 (3268-7748)

Mild
(n = 145) Severe (ICU) (n = 142)  p-value
61.2 (42.1-74.8) 65.2 (54.0-72.2) 0.159
85 (58.6) 104 (73.2) 0.009"
31(29.0) 60 (42.2) 0.031
5(1-10) 7 (2-11) 0,230
49 (33.8) 57 (40.4) 0.246
17 (11.7) 15(10.6) 0.755
26 (17.9) 30(21.1) 0.495
10 (6.9) 8(5.6) 0.659
1(0.7) 4(2.8) 0.349
3(2.1) 5(3.5) 0.700
5(3.5) 9 (6.3) 0.256
4(2.8) 4(2.8) 1
7 (4.9) 2(1.4) 0.183
42 (15-95) 153 (89-225) <0.001"
65.8 (59.8-73.2) 78(61-103) <0.001"
5 (4.0) 12 (9.0) 0.104
189 (147-230) 208 (161-274) 0.008’
4050 (2840-5598) 7030 (4290-9383) <0.001
1035 (772-1508) 770 (550-1022) <0.001"
4.97 (3.37-6.67) 4.26(3.15-5.63) 0.007"

Note: Data are expressed as median (IQR) or n/N (%), where N is the total number of patients with available data.

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; CRP, C-reactive protein; ICU, intensive care unit.

*p < 0.05.

1.00

0.75

sensitivity
(=]
Py
o

0.00

1.00 0.75 0.50 0.25 0.00
specificity

FIGURE 3 ROC curve presenting the ability of respiratory viral
load to predict disease severity (ICU admission). ICU, intensive care
unit; ROC, receiver operating characteristics [Color figure can be
viewed at wileyonlinelibrary.com]

of preexisting renal failure.?° High CRP (>100 mg/dL), anemia
(<10 g/dL), and lymphopenia (<1500/pL) were predictive of clin-
ical severity (admission to ICU).?! These elements highlight the
role of comorbidities in the progression of the disease as in the
case of sepsis; the more fragile and ailing the patient, the more
severe SARS-CoV-2 infection is.??

Regarding the respiratory viral load, there was no significant dif-
ference between various compared subgroups (survivors vs. non-
survivors and mild vs. severe infection). Similarly, on multivariate
analyses, we did not find any significant difference and the areas
under the ROC curve confirmed the viral load's poor prognostic per-
formance in the prediction of both mortality and disease severity.
However, other studies have shown better performances of viral load
levels in predicting disease outcome and mortality.23’24 One of the
hypotheses could be that some patients at admission deteriorated
quickly due to the situation in our region, where people were ad-
vised, at that time, to stay home unless critical care was needed. This
might mean that viral load at admission could already have declined
from a higher level formerly attained.?> Detection of viral nucleic
acids by RT-PCR is considered the criterion standard for the diagno-
sis of SARS-CoV-2. While RT-PCR is the most sensitive method to
detect viruses, a negative nasopharyngeal RT-PCR result does not
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TABLE 4 Multivariable analysis of patients with SARS-CoV-2
infection by severity of disease (ICU admission)

General characteristics AOR 95% Cl p-value
Age (y)
<50 1 — —
50-65 1.14 0.41-3.16 0.799
>65 0.87 0.32-2.39 0.784
Obesity 1.30 0.58-2.94 0.524
Men 1.73 0.85-3.55 0.135
Comorbidities
Hypertension 1.95 0.80-4.78 0.149
Cardiovascular disease 0.56 0.17-1.85 0.345
Diabetes mellitus 1.02 0.40-2.62 0.962
Renal insufficiency 0.13 0.02-0.75 0.023
Dialysis 36.61 0.41- 0.118
3298.81
COPD 3.20 0.46-22.15 0.241
Malignancies 4.98 0.80-31.09 0.087
Corticosteroids 0.17 0.01-2.19 0.177
Immunotherapy 5.46 0.37-80.19 0.217
Laboratory findings
CRP (100 mg/L) 8.82 3.36-19.96 <0.001°
Creatinine (>90 umol/L)  13.51 2.97-61.54 0.002"
Anemia (<10 g/dl) 1.55 0.34-7.14 0.572
Platelets (>400 x 10%/L) 12.11 1.26-116.29 0.035
Lymphopenia (<1500/uL)  16.59 4.11-66.95 <0.001°
Viral load (log,, copies/ 0.88 0.73-1.06 0.167
reaction)

Abbreviations: AOR, adjusted odds ratio; BMI, body mass index; COPD,
chronic obstructive pulmonary disease; CRP, C-reactive protein; ICU,
intensive care unit.

*p < 0.05.

completely rule out the presence of COVID-19 (sensitivity between
83% and 93%).%° These false-negative test results could result from
inadequate sampling techniques or from a lower viral localization in
the respiratory tract at certain stages of the disease. Although SARS-
CoV-2 RT-PCR techniques use two genes to ensure detection of po-
tential mutant viral strains presenting genomic modifications in one
of two targets, laboratory error or viral genome mutations could also
happen explaining negative results.*

Our results support the theory that host immune response to the
virus displays a great influence on the evolution and severity of the
disease. This response to infection seems to be more related to the
extent of the hosts’ chronic comorbid medical conditions and their
impaired physiological reserve than to the level of viral load itself;
severity of disease progression hence seems to be more determined
by the hosts’ characteristics than the quantifiable parts of the virus.
Thus, potential future therapeutic strategies should consider ap-
proaching and targeting this disproportionate and dysregulated host
response to viral infection.?”

The pathophysiology of this SARS-CoV-2-related disease is not
yet well established.?® However, the virus appears to initially target
respiratory epithelial cells, endothelial cells, and lung macrophages,
resulting in a true local host cell response to the infection.”

The clinical severity of the disease (leading to ARDS) manifests,
at times, brutally at the beginning of the infection and, at other times,
more progressively 6 to 10 days after the onset of symptoms.?? This
biphasic evolution is underlined by a cytokine storm, which suggests
adysregulated inflammatory host response to animbalance between
pro- and anti-inflammatory mediators.*° The systemic inflammatory
response syndrome is particularly responsible for activating blood
coagulation and, thus, increasing risks of thrombosis in patients with
severe SARS-CoV-2 infection.3! These also lead to the recruitment
and accumulation of leukocytes in tissues causing ARDS. Although
these data shed light on the role and impact of immunologic and
molecular physiopathology, further mechanisms remain to be inves-
tigated at this stage.>?

As in bacterial sepsis, viral sepsis is also the result of a dysreg-
ulated host immune response to infection.®® A hyperinflammatory
“cytokine storm” is sometimes visible at first, yet a secondary anti-
inflammatory phase (CARS syndrome) tries to counterbalance more
or less concomitantly the first phase via host-induced immunosup-
pression (which may lead to secondary infections). Thus, as is the
case in bacterial sepsis, mortality of elder patients with SARS-CoV-2
infection is significant probably due to immunosenescence.®* From a
therapeutic perspective, immunotherapies are rapidly expanding in
sepsis and could represent an innovative avenue in the treatment of
SARS-CoV-2 infection.

LIMITATIONS

Our study presents some limitations like its retrospective nature
and the relatively small sample size. The results of the multivari-
able model for in-hospital mortality should be cautiously inter-
preted due to a low number of events per variable. Furthermore,
our study was led in one center (Strasbourg's University Hospitals),
yet it should be noted that it was conducted at the pandemic's epi-
center in France. We did not monitor temporal changes in viral load
over time (e.g., rate of viral load expansion or viral load clearance);
this variation could be assessed as a marker of severity. In addi-
tion, viral load could be relevant to other aspects of COVID-19 like
transmissibility and other studies will be needed to address those
questions. Finally, given the workload and pressure submerging our
health care systems during the pandemic, the overall parameters of

the hospital stay could not be exhaustively collected and detailed.

CONCLUSION

In conclusion, respiratory viral load measurement on the first nasopharyn-
geal swab (reverse transcriptase polymerase chain reaction) during initial
ED management was neither a predictor of severity nor a predictor of
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mortality in SARS-CoV-2 infection. Host response to viral infection and

the extent of preexisting comorbidities might be more determinant of

disease severity and critical progression than the virus load itself.
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