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Abstract: This study aimed to investigate the impact of specific single nucleotide polymorphisms (SNPs) on
clinical and laboratory outcomes in COVID-19 patients receiving Paxlovid treatment. The primary focus was
on genetic variants in IFNAR2, OAS1, OAS3, and ACE2. Laboratory parameters were assessed at admission
and discharge, including oxygen saturation, white blood cell count, absolute neutrophil and lymphocyte
counts, erythrocyte sedimentation rate, platelet count, hematocrit, and various liver and kidney function tests.
The results demonstrated significant associations between certain SNPs and clinical outcomes. Patients with
the IFNAR?2 rs2236757 G allele exhibited improved oxygen saturation and lower eosinophil counts. The OAS3
rs10735079 and OASI rs10774671 G allele was associated with lower eosinophil and total bilirubin levels.
Furthermore, patients with the ACE2 rs2074192 C allele showed increased segmented neutrophils and AST
levels, while the T allele was associated with lower total bilirubin levels. These findings indicate that the
efficacy of Paxlovid treatment may be influenced by genetic variations in IFNAR2, OAS1, OAS3, and ACE2.
Further research is warranted to investigate the potential therapeutic implications of these genetic markers.
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1. Introduction

Since the emergence of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
pandemic, numerous antiviral therapeutic strategies have been explored to combat COVID-19.

Paxlovid, a combination therapy comprising nirmatrelvir and ritonavir, has garnered significant
attention as a potential treatment option [1]. Nirmatrelvir, a specific inhibitor targeting the SARS-
CoV-2 main protease, is synergistically enhanced by ritonavir, a cytochrome P450 3A4 inhibitor.
Several studies have demonstrated the efficacy of Paxlovid in reducing COVID-19-related mortality
and hospitalization rates [2-5]. In particular, a randomized controlled trial reported an 89% reduction
in the risk of hospitalization and death within 28 days when Paxlovid was administered within three
days of symptom onset [6].

Although the nirmatrelvir-ritonavir combination is generally well-tolerated, the available data
on adverse events associated with this therapy remains limited. Common side effects reported in
clinical studies include dysgeusia (altered taste) and diarrhea [3,7,8]. A comprehensive analysis by Li
et al. [9] further elucidated the spectrum of adverse events associated with nirmatrelvir-ritonavir
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administration. The majority of these events were non-serious, with dysgeusia, diarrhea, nausea,
headache, pyrexia, vomiting, and malaise being the most frequently observed.

Individual patient variability in drug response is a well-established phenomenon. Doses that are
effective for some patients may prove ineffective or cause adverse reactions in others. Drugs
primarily metabolized by a single enzyme and with a wide therapeutic index may exhibit significant
pharmacokinetic variability due to pharmacogenetic variants. However, given their wide therapeutic
window, these genetic differences may not necessarily translate into clinically relevant variations in
drug efficacy or toxicity. For instance, drug interactions or underlying diseases that inhibit one
metabolic pathway, coupled with genetic variations that impair a second pathway, can contribute to
atypical drug responses [10].

Genetic polymorphisms have been implicated in both the susceptibility to and severity of
COVID-19, affecting various biological pathways relevant to the disease [11-14]. The angiotensin-
converting enzyme 2 (ACE2) receptor serves as the primary entry point for SARS-CoV-2 [11]. A
specific intronic variant, rs2074192, has been associated with alterations in RNA secondary structure,
potentially influencing the balance between ACE2 transcription and translation. This dysregulation
could impact the binding affinity of SARS-CoV-2 to angiotensin receptors [12]. Notably, studies have
identified a correlation between the rs2074192 polymorphism in the ACE2 gene and the severity of
COVID-19 in adult populations [13].

In addition, genetic polymorphisms related to the immune response play a crucial role in
susceptibility to COVID-19. Variations in interferon genes or their receptors have been linked to
increased susceptibility or more severe clinical outcomes [14-16]. The IFNAR2 rs2236757 variant, in
particular, has been strongly associated with increased disease severity [14]. Furthermore,
polymorphisms in antiviral 2',5"-oligoadenylate synthetase (OAS) enzymes, which are essential for
the immune response against SARS-CoV-2, have also been implicated in COVID-19 severity [14].
SNPs such as rs10774671 in OAS1 [17] and rs10735079 in OAS3 [14] may be associated with more
severe clinical outcomes following COVID-19 infection.

Given the recommended use of Paxlovid for COVID-19 treatment, further research is warranted
to investigate its impact on clinical and laboratory parameters in patients. The presence of specific
single nucleotide polymorphisms and their potential effects on treatment outcomes adds to the
complexity of managing COVID-19 patients. This review will delve into how certain SNP variations
may influence clinical and laboratory outcomes during Paxlovid therapy for COVID-19.

2. Materials and Methods

2.1. Sample Collection

The study included 23 adults of European ancestry (Ukrainian ethnicity) aged 31 to 79 years who
tested positive for SARS-CoV-2 and were subsequently hospitalized between October 2022 and May
2023. Confirmation of SARS-CoV-2 infection was achieved through real-time polymerase chain
reaction (RT-PCR) analysis of nasopharyngeal swab samples. Participants were recruited from
Ternopil City Community Hospital Nel. Informed consent was obtained prior to blood sample
collection, which were subsequently stored at -80°C for subsequent analysis. All procedures were
conducted in accordance with the Declaration of Helsinki and and were approved by the Ethics
Committee of I. Horbachevsky Ternopil National Medical University (protocol Ne74, dated October
13, 2023).

Inclusion criteria included a confirmed COVID-19 diagnosis necessitating hospitalization, the
absence of chronic diseases, and no prior antibiotic or probiotic use within the preceding three
months. Exclusion criteria encompassed pre-enrollment corticosteroid use, active serious bacterial
infection upon admission, pregnancy, alcohol dependence, and HIV infection.

All patients received Nirmatrelvir-ritonavir (Paxlovid) in accordance with Food and Drug
Administration (FDA) recommendations, consisting of an oral dose of 300/100 mg twice daily for five
days [18].
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2.2. Laboratory and Clinical Data

A comprehensive panel of laboratory tests was conducted, encompassing oxygen saturation,
leukocytes, neutrophil and lymphocyte counts, erythrocyte sedimentation rate (ESR), platelet count,
hematocrit, international normalized ratio (INR), prothrombin time (PT), quick prothrombin time
(QTP), activated partial thromboplastin time (APTT), fibrinogen, total bilirubin, alanine
aminotransferase (ALT), aspartate aminotransferase (AST), serum creatinine, gamma-glutamyl
transferase (GGT), total protein, albumin, alkaline phosphatase (ALP), C-reactive protein (CRP), and
blood glucose.

2.3. Identifying Genetic Polymorphisms

Venous blood samples were collected and genomic DNA was extracted using a commercial kit
The Thermo Scientific™ Gene]ET™ Whole Blood Genomic DNA Purification Mini Kit Cat. No
K0781. Polymorphisms in the ACE2, IFNAR2, OAS], and OAS3 genes were analyzed using real-
time PCR. TagMan assays were employed, and PCR conditions were optimized for amplification
and melting curve analysis. The CFX96™Real-Time PCR Basic Software was utilized for genotyping
analysis based on the melting curve.

2.4. Statistical Analysis

Descriptive statistics were employed to characterize patient demographics and clinical
outcomes. Due to non-normal data distribution, non-parametric tests were employed for
comparisons. The Mann-Whitney U test, Kruskal-Wallis test, Dunn's multiple comparison test, and
Wilcoxon matched pairs test were utilized for appropriate comparisons. Statistical significance was
set at a two-tailed alpha level of 0.05. Analyses were conducted using GraphPad Prism (version 8.4.3)
and IBM SPSS Statistics(version 25).

3. Results

The average age of COVID-19 patients receiving Paxlovid treatment (11 women and 12 men)
was 59.6 £ 14.5 years.

3.1. Alleles, Genotypes and Clinical Outcomes

We conducted a comparative analysis of clinical and laboratory outcomes in patients at the time
of hospital discharge (Table 1).

Patients carrying the IFNAR?2 rs2236757 G allele exhibited significantly lower band neutrophil
counts (2%, IQR 2-4 vs. 5.5%, IQR 4.25-6.75, p=0.001) compared to those without the G allele (Figure
1A).
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Figure 1. Comparison of median clinical and laboratory findings at discharge in COVID-19 patients treated with
Paxlovid, stratified by allele g presence (IFNAR2 rs2236757, OAS1 rs10774671, and OAS3 rs10735079). Median
values with interquartile ranges (IQRs) are presented. Statistical significance was assessed using the Wilcoxon

matched-pairs test.

Patients with the OAS3 rs10735079 G allele demonstrated elevated levels of leukocytes
(10.4*109/L, IQR 7.59-14.2 vs. 6.59*109/L, IQR 4.56-8.29, p=0.015), monocytes (7%, IQR 5-11vs. 4%,
IQR 3-7.25, p=0.019) and hematocrit (41%, IQR 36.2-44 vs. 34.2%, IQR 30.5-37.3, p=0.018) compared
to those without the G allele (Figure 1B, C and D). Additionally, patients with the OAS1 rs10774671
G allele exhibited higher leukocyte (10.1*109/L, IQR 6.74-14 vs. 6.19*109/L, IQR 4.40-8.34, p=0,023)

and hematocrit (40.2%, IQR 35.2-43.5 vs. 35%, IQR 30.2-37.4, p=0.040) levels compared to those
without the G allele (Figure 1C and D).

Table 2. Impact of SNP alleles on clinical and laboratory outcomes at discharge in Paxlovid-treated

COVID-19 patients.

IFNAR?2 rs2236757
No Allele G (n=4) Allele G (n=19) p-Value®
Band neutrophils, % 5.5 (4.25-6.75) 2 (2-4) p=0.001
(IQR)
OAS3 rs10735079
No Allele G (n=10) Allele G (n=13) p-Value
Leukocytes, 10°/L 6.59 (4.56-8.29) 10.4 (7.59-14.2) p=0.015

Monocytes, %

4 (3-7.25) 7 (5-11)

p=0.019
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Hematocrit, % 34.2 (30.5-37.3) 41 (36.2-44) p=0.018

OAS1 1510774671

No Allele G (n=9) Allele G (n=14) p-Value
Leukocytes, 109/L 6.19 (4.40-8.34) 10.1 (6.74-14) p=0.023
Hematocrit, % 35 (30.2-37.4) 40.2 (35.2-43.5) p=0.040

aMann-Whitney test; statistically significant findings are denoted in bold.

We further compared patients with different SNP genotypes (Figure 2). Patients with the
IFNAR?2 rs2236757 AA genotype exhibited higher band neutrophil counts compared to those with
the AG genotype (5.5% IQR 4,25-6,75 vs. 3%, 2—4, p=0.042) and the GG genotype (5.5% IQR 4,25-6,75
vs. 2%, 1,25-3,5, p=0.011) (Figure 2A).

Patients with the OAS1 rs10774671 AA genotype demonstrated lower leukocyte levels compared
to those with the AG genotype (6.59*10°/L, IQR 4,56-8,29 vs. 10.59*10%/L, IQR 8,4-14,9, p=0.037)(
Figure 2B). Patients with the OAS3 rs10735079 genotype exhibited significant differences in monocyte
levels between genotypes as assessed by the Kruskal-Wallis test (p=0,039). However, no significant
differences were observed when analyzed using Dunn's multiple comparisons test (Figure 2C).
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Figure 2. Comparison of the medians of laboratory findings in patients with different genotypes on
discharge: IFNAR2 rs2236757, OASI1 1510774671 and OAS3 rs10735079. Kruskal-Wallis test with
Dunn's multiple comparisons post-hoc analysis was employed.
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3.2. Alleles, Genotypes and Clinical Outcomes

To investigate the potential impact of specific alleles on laboratory outcome variability during
hospitalization in COVID-19 patients receiving Paxlovid treatment, a comparative analysis was
conducted (Table 3).

At discharge, patients with the IFNAR2 rs2236757 G allele exhibited higher SpO2 (98%, IQR 97—
98 vs. 96%, IQR 92-97, p=0.019), segmented neutrophil counts (66%, IQR 52-78 vs. 55%, IQR 46-75,
p=0.029) and AST (30.8 mmol/L, IQR 23.3-94.1 vs. 22.6 mmol/L, IQR 16.6-25.8, p=0.014) levels.
Conversely, they displayed lower eosinophil counts (1%, IQR 0-1 vs. 1%, IQR 1-2, p=0.048),
hematocrit (37%, IQR 32-42.7 vs. 40%, IQR 34.2-45, p=0.040), APTT (29.8 sec., IQR 25-33.7 vs. 33.2
sec, IQR 29.4-37, p=0.025) and total bilirubin (11.2 mmol/L, IQR 10.5-13.5 vs. 13.7 mmol/L, IQR 10.8-
19.1, p=0.029) levels. Patients with the IFINAR2 rs2236757 A allele demonstrated higher platelet counts
(215*10%/L, IQR 166-244 vs. 173*10%/L, IQR 142-204, p=0,041) and lower ESR (5 mm/hr, IQR 4-6 vs. 7
mm/hr, IQR 4-11, p=0,021), creatinine (92 mmol/L, IQR 84-109 vs. 103 mmol/L, IQR 95-117, p=0.044)
and albumin (43 g/L, IQR 37-51 vs. 50 g/L, IQR 45-57, p=0,023) levels.

Patients with the ACE2 rs2074192 C allele exhibited higher SpO2 (98%, IQR 97-98 vs. 96%, IQR
93.5-98, p=0.019), segmented neutrophil counts (66%, IQR 51.3-75.8 vs. 57%, IQR 46-71.3, p=0.016)
and AST (32.3 mmol/L, IQR 24.2-81.2 vs. 22.4 mmol/L, IQR 17.2-26.3, p=0.004) levels along with lower
APTT (29.8 sec., IQR 25.5-34.9 vs. 33.3 sec, IQR 29.7-37.1, p=0.027) and fibrinogen (3.33 g/L, IQR 2.76—
3.99 vs. 3.99 g/L, IOR 3.55-4.94, p=0,017) levels. n contrast, patients with the ACE2 rs2074192 T allele
displayed lower total bilirubin (10.8 mmol/L, IQR 10.2-12 vs. 12.9 mmol/L, IQR 10.7-17.8, p=0.028)
and ALP (136 mmol/L, IQR 94.3—-148 vs. 148 mmol/L, IQR 125-165, p=0.025) levels.

Patients with the OAS3 rs10735079 A allele exhibited higher segmented neutrophil counts
(70.5%, IQR 53,3-77,3 vs. 61%, IQR 47,5-73,8, p=0.027) and AST (30.1 mmol/L, IQR 24,5-67,4 vs. 22.7
mmol/L, IQR 19,4-27.3, p=0.006) levels but lower hematocrit (37.2%, IQR 31,5-42 vs. 38.6%, IQR 34,3—
43,5, p=0.021), APTT (29.8 sec., IQR 26,9-35,2 vs. 34.2 sec, IQR 30-37,2, p=0.033) and ALP (113 mmol/L,
IOR 93,8-144 vs. 136 mmol/L, IQR 115-152, p=0.025) levels. Conversely, patients with the OAS3
rs10735079 G allele displayed lower eosinophils count (1%, IQR 0-1 vs. 1%, IQR 1-2,5, p=0.046),
fibrinogen (3.33 g/L, IQR 2,11-3,88 vs. 3.99 g/L, IQR 3,55-4,1, p=0,031) and total bilirubin (10.7
mmol/L, IQR 10,3-13,2 vs. 12.9 mmol/L, IQR 11,1-20,6, p=0.021) levels.

Patients with the OAS1 rs10774671 A allele exhibited higher segmented neutrophil counts
(70.5%, IQR 53,3-77,3 vs. 47.5%, IQR 61-73,8, p=0.027), and AST (30.1 mmol/L, IQR 24,5-67,4 vs. 22.7
mmol/L, IQR 19,4-27,3, p=0.006) levels, lower hematocrit (37.2%, IQR 31,5-42 vs. 38.6%, IQR 34,3—
43,5, p=0.021) and ALP (113 mmol/L, IQR 93,8-144 vs. 136 mmol/L, IQR 115-152, p=0.025) levels.
Patients with OAS1 1510774671 G allele showed lower eosinophils count (1%, IQR 0-1 vs. 1%, IQR 1-
2,25, p=0.035), fibrinogen (3.33 g/L, IQR 2,27-3,99 vs. 3.99 g/L, IQR 3,55-4,26, p=0,046) and total
bilirubin (10.9 mmol/L, IQR 10,4-13,7 vs. 13.3 mmol/L, IQR 11,2-22, p=0.014) levels.

Table 3. Impact of genetic variation on clinical course and laboratory parameters during Paxlovid
treatment for hospitalized COVID-19 patients.

IFNAR2 Admission Discharge p-Value®
152236757
Allele A (n=15)
Allele G (n=19)

SpOz, %, Allele A 96 (94-98) 98 (97-98) p=0.151
median (IQR)

Allele G 96 (92-97) 98 (97-98) p=0.019

Segmented Allele A 55 (46-75) 66 (48-74) p=0.059

neutrophils, %
Allele G 61 (47-70) 66 (52-78) p=0.029
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Eosinophils, % Allele A 1(0-2) 1(0-1) p=0.169
Allele G 1(1-2) 1(0-1) p=0.048
ESR, mm/hr Allele A 7 (4-11) 5 (4-6) p=0.021
Allele G 5 (4-10) 4 (4-5) p=0.371
Platelet count, Allele A 173 (142-204) 215 (166-244) p=0.041
10°/L
Allele G 193 (165-231) 220 (169-262) p=0.064
Hematocrit, % Allele A 37.2 (34-44) 36.6 (30.8-41) p=0.132
Allele G 40 (34.2-45) 37 (32-42.7) p=0.040
APTT, sec. Allele A 33.2 (29.4-35.3) 32.8 (24.6-35.8) p=0.177
Allele G 33.2(29.4-37) 29.8 (25-33.7) p=0.035
Total bilirubin, Allele A 13.4 (11.1-19.1) 11.2 (10.7-14.1) p=0.128
mmol/L
Allele G 13.7 (10.8-19.1) 11.2 (10.5-13.5) p=0.029
AST, mmol/L Allele A 23.3 (19-27.8) 25.5 (23.3-67.4) p=0.112
Allele G 22.2 (16.6-25.8) 30.8 (23.3-94.1) p=0.014
Creatinine, Allele A 103 (95-117) 92 (84-109) p=0.044
mmol/L
Allele G 96 (80-117) 98 (86-109) p=0.825
Albumin, g/L Allele A 50 (45-57) 43 (37-51) p=0.023
Allele G 50 (45-56) 46 (42-51) p=0.159
ACE2 Admission Discharge p-Value?
152074192
Allele C (n=22)
Allele T (n=8)

SpO2, %, Allele C 96 (93.5-98) 98 (97-98) p=0.019

median (IQR)
Allele T 96 (92-97.8) 97 (97-98) p=0.102
Segmented Allele C 57 (46-71.3) 66 (51.3-75.8) p=0.016

neutrophils, %
Allele T 57 (44.8-65.5) 68.5 (52.5-73.8) p=0.078
APTT, sec. Allele C 33.3 (29.7-37.1) 29.8 (25.5-34.9) p=0.027
Allele T 32.8 (29.6-35.1) 29.8 (25.2-34.5) p=0.093
Fibrinogen, g/L Allele C 3.99 (3.55-4.94) 3.33 (2.76-3.99) p=0.017
Allele T 3.63 (3.55-4.33) 3.83 (1.75-3.99) p=0.611
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Total Allele C 12.7 (10.8-15.9) 11.1 (10.6-13.7) p=0.112
biligubinum,
mmol/L
Allele T 12.9 (10.7-17.8) 10.8 (10.2-12) p=0.028
AST, mmol/L Allele C 22.4 (17.2-26.3) 32.3 (24.2-81.2) p=0.004
Allele T 21.9 (14.9-28.1) 29.1 (21.3-81.1) p=0.327
ALP, mmol/L Allele C 140 (116-1600 122 (95.3-147) p=0.077
Allele T 148 (125-165) 136 (94.3-148) p=0.025
OAS3 Admission Discharge p-Value?
rs10735079
Allele A (n=20)
Allele G (n=13)
Segmented Allele A 61 (47,5-73,8) 70,5 (53,3-77,3) p=0.027
neutrophils, %
Allele G 55 (46-69,5) 63 (48,5-75) p=0.307
Eosinophils, % Allele A 1(0,25-2) 1(0-1) p=0.134
Allele G 1(1-2,5) 1(0-1) p=0.046
Hematocrit, % Allele A 38,6 (34,3-43,5) 37,2 (31,5-42) p=0.021
Allele G 42 (35,3-48,2) 41 (36,2-44) p=0.916
APTT, sec. Allele A 34,2 (30-37,2) 29,8 (26,9-35,2) p=0.033
Allele G 33,4 (29,9-37,1) 29,1 (24,7-34,8) p=0.066
Fibrinogen, g/L Allele A 3,99 (3,55-)5,05 3,63 (2,92-3,99) p=0.064
Allele G 3,99 (3,55-4,1) 3,33 (2,11-3,88) p=0.031
Total Allele A 13,2 (10,7-16,7) 11,1 (10,6-14,3) p=0.070
biligubinum,
mmol/L
Allele G 12,9 (11,1-20,6) 10,7 (10,3-13,2) p=0.021
AST, mmol/L Allele A 22,7 (19,4-27,3) 30,1 (24,5-67,4) p=0.006
Allele G 22,2 (18,6-26,8) 26,5 (23,9-96,3) p=0.116
ALP, mmol/L Allele A 136 (115-152) 113 (93,8-144) p=0.025
Allele G 138 (121-156) 127 (94-151) p=0.196
OAS1 Admission Discharge p-Value®
1s10774671
Allele A (n=20)
Allele G (n=14)
Segmented Allele A 47,5 (61-73,8) 70,5 (53,3-77,3) p=0.027

neutrophils, %
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Allele G 57 (46-69,3) 63 (48,8-75) p=0.183

Eosinophils, % Allele A 1(0,25-2) 1(0-1) p=0.134

Allele G 1(1-2,25) 1(0-1) p=0.032

Hematocrit, % Allele A 38,6 (34,3-43,5) 37,2 (31,5-42) p=0.021

Allele G 41 (35,8-47,7) 40,2 (35,2-43,5) p=0.638

Fibrinogen, g/L Allele A 3,99 (3,55-55) 3,63 (2,92-3,99) p=0.064

Allele G 3,99 (3,55-4,26) 3,33 (2,27-3,99) p=0.046

Total Allele A 13,2 (10,7-16,7) 11,1 (10,6-14,3) p=0.170
biligubinum,

mmol/L

Allele G 13,3 (11,2-22) 10,9 (10,4-13,7) p=0.014

AST, mmol/L Allele A 22,7 (19,4-27,3) 30,1 (24,5-67,4) p=0.006

Allele G 22,4 (19,5-26,3) 26 (24,2-95,2) p=0.096

ALP, mmol/L Allele A 136 (115-152) 113 (93,8-144) p=0.025

Allele G 137 (120-155) 125 (95-148) p=0.158

aWilcoxon matched pairs test; statistically significant findings are denoted in bold.

4. Discussion

IFNAR?2, a transmembrane receptor, is a component of the type I interferon (IFN) receptor
complex, recognizing IFN-a and IFN-{ [19,20]. Binding of IFN-I to IFNAR initiates a signaling
cascade, leading to the expression of interferon-stimulated genes (ISGs) with antiviral,
antiproliferative, and immunomodulatory functions [21]. One critical ISG is the RNA-activated
protein kinase (PKR). Additionally, IFN activates the oligoadenylate synthetase (OAS) family
proteins (OAS1, 2, and 3), which catalyze the synthesis of 2'-5' oligoadenylate (2'-5'A). 2'-5'A
subsequently activates RNase L, resulting in viral RNA degradation [21]. Genetic variations within
IFNAR2, OAS1, and OAS3 could potentially disrupt this signaling pathway, leading to decreased
protein abundance, impaired receptor internalization, or altered ligand interactions, thereby
exacerbating the severity of COVID-19 [14,15,17].

Nirmatrelvir, an orally administered protease inhibitor, binds to the catalytic dyad of Mpro via
its nitrile moiety. Ritonavir, a tripeptide, inhibits HIV protease by binding to its active site [22].
Nirmatrelvir demonstrates potent inhibitory activity against Mpro in all seven human coronavirus
genotypes, including alpha-coronaviruses (HCoV-NL63 and HCoV-229E) and beta-coronaviruses
(MERS-CoV, SARS-CoV-1, SARS-CoV-2, HCoV-OC43, and HCoV-HKU1) [22].

This study aimed to evaluate the impact of Paxlovid treatment on clinical and laboratory
outcomes in COVID-19 patients carrying various SNPs associated with the disease.

These indicators are related to the immune response, namely band neutrophils, leukocytes,
monocytes and hematocrit. These differences were found in patients with IFNAR2 rs2236757, OAS3
rs10735079 and OAS1 rs10774671. Patients with G allele showed higher level of leukocytes and
hehematocrit (OAS1 and OAS3), monocytes (OAS3) while band neutrophils were lower (IFNAR2),
suggesting a heightened immune response based on these markers. In contrast, no significant
differences were found between patients with ACE2 rs2074192 alleles C and T compared to those
without C and T.
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When comparing patients at hospitalization and discharge, we identified statistically significant
differences in certain outcomes based on the studied polymorphisms (Figure 3).

IFNAR2 rs2236757

OAS1 rs10774671

OAS3 rs10735079

ACE 2 rs2074192

Figure 3. A Venn diagram illustrates changes in blood parameters between admission and discharge,
categorized by SPPs (IFNAR2 rs2236757, OAS3 rs10735079, OAS1 rs1077467 and ACE2 rs2074192)
presence of different alleles.

Regarding oxygen saturation, we observed increases in patients with IFNAR?2 rs2236757 G allele
and ACE2 rs2074192 C allele. Additionally, patients with IFNAR2 rs2236757 G allele, OAS3
rs10735079, and OAS1 rs1077467 A alleles exhibited elevated segmented neutrophil counts AST
levels, and decreased hematocrit.

The G allele of the three interferon-related SNPs was associated with lower eosinophil and total
bilirubin levels. Fibrinogen and ALP levels were decreased in patients with OAS3 rs10735079 and
OAS1 151077467 G and A alleles, respectively, and with ACE2 rs2074192 C and T alleles. Other
changes linked to IFNAR2 rs2236757 A allele included increased platelet count and decreased
creatinine, albumin, and ESR levels, while the G allele demonstrated a decreased APTT level. Patients
with ACE2 rs2074192 C allele exhibited elevated segmented neutrophils and AST levels, decreased
APTT, and the T allele was associated with lower total bilirubin levels.
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6. Conclusions

This study highlights the significant impact of genetic variations in IFINAR2, OAS1, OAS3, and
ACE2 on the clinical and laboratory outcomes of COVID-19 patients receiving Paxlovid treatment.
The findings suggest that these SNPs may influence the immune response, liver function, and
coagulation parameters

Further research is necessary to elucidate the precise mechanisms underlying these associations
and to explore the potential therapeutic implications of targeting these genetic markers for
personalized treatment strategies in COVID-19 patients.
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