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ABSTRACT:

Background: The precise long-standing effects of COVID-19 on health remain uncertain. Most prior
studies focused on post-COVID-19 signs, using extensive medical surveys for comparatively brief
durations following recuperation. Our aim was to identify enduring pathological clinical indications and
biochemical remnants that persist beyond 12 months after a negative RT-PCR test for SARS-CoV-2.
Methods and Results: Amongst the cohort of 140 individuals who had survived COVID-19, with an
average age of 37.28 and a male proportion of 53.7%, there was a notable increase in systolic blood pressure
(P=0.001). Markers such as erythrocyte sedimentation rate, C-reactive protein, and D-dimer demonstrated
higher values in COVID-19 fighters (P<0.0001). COVID-19 survivors also exhibited higher levels of serum
lipase, amylase, and albuminuria (P<0.0001). Regression analysis (adjusted odds ratio, 96% confidence
interval) indicated that ESR (P=0.016), hemoglobin concentration (P=0.038), serum lipase (P=0.019),
blood urea nitrogen (P=0.004), albuminuria (P=0.047), 26 (OH) vitamin D (P=0.004), and serum uric acid
(P=0.006) served as substantial analysts of COVID-19 survivorship (with an overall prediction accuracy of
95.7%).

Conclusion: COVID-19 survivors encountered enduring and noteworthy medical and biochemical changes
that demand extensive medical attention and ongoing monitoring for extended durations.

Keywords: COVID-19, Polymerase Chain Reaction (Rt-Pcr), Clinical Indications, Biochemical Remnants.
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INTRODUCTION:

The emergence of serious SARS-CoV-2 and successive global COVID-19 pandemic have presented
numerous challenges to public health [1]. While real-time polymerase chain reaction test is widely used as
the best option for diagnosing COVID-19, there have been reported cases where individuals continue to
exhibit pathogenic clinical manifestations and biochemical residue despite repeatedly testing negative for
SARS-CoV-2 [2]. The SARS-CoV-2 RT-PCR test detects the viral RNA in respiratory specimens,
providing a reliable means of identifying active infections [3]. However, there are several factors that may
contribute to persistent clinical manifestations and biochemical residue beyond negative RT-PCR test
results [4].
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One possible explanation is the occurrence of false-negative test results, which can arise from a variety of
factors, including sample collection errors, variations in viral load, and issues with test sensitivity [5]. False-
negative results may occur particularly in the early stages of infection or during the resolution phase when
viral shedding decreases [6].

Furthermore, it has been observed that SARS-CoV-2 can affect multiple organs and systems beyond the
respiratory system, leading to a wide range of clinical manifestations [7]. The virus can cause systemic
inflammation, leading to complications such as myocarditis, thromboembolism, neurological disorders, and
persistent fatigue, among others [8]. These manifestations may persist even after the clearance of the virus
from the respiratory tract. Another possible explanation for persistent clinical manifestations and
biochemical residue is the existence of viral reservoirs in certain tissues [9]. This was proposed that SARS-
CoV-2 can establish persistent infections in specific organs, such as lungs, gastrointestinal tract, and central
nervous system. These reservoirs may serve as a source for continued viral replication, leading to ongoing
symptoms and biochemical abnormalities [10].

Additionally, the immune response to SARS-CoV-2 can also contribute to persistent manifestations.
Dysregulated immune responses, such as prolonged inflammation or autoimmune reactions, may result in
ongoing tissue damage and clinical symptoms despite viral clearance [11]. Long COVID, a condition
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characterized by persistent symptoms lasting beyond the acute phase of infection, is believed to have an
immunological basis. Understanding the possible mechanisms underlying persistent pathogenic clinical
manifestations and biochemical residue despite negative RT-PCR test results is crucial for comprehensive
patient management [12]. It highlights the need for a multidisciplinary approach, involving clinicians,
infectious disease specialists, immunologists, and other healthcare professionals to assess and treat these
cases effectively [13].
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While the SARS-CoV-2 RT-PCR test is a valuable tool for diagnosing COVID-19, there are instances
where individuals may continue to exhibit pathogenic clinical manifestations and biochemical residue
despite repeatedly testing negative [14]. Factors such as false-negative test results, systemic effects of the
virus, the presence of viral reservoirs, and dysregulated immune responses could contribute to this
phenomenon. Further research is required to elucidate those mechanisms and advance appropriate
diagnostic and therapeutic strategies for individuals experiencing persistent symptoms and biochemical
abnormalities post-negative RT-PCR testing [15].
METHODOLOGY:
The COVID-19 pandemic produced from SARS-CoV-2 virus has presented several tests in understanding
its clinical manifestations and diagnostic accuracy. While real-time polymerase chain reaction tests are
measured one of the best option for diagnosing acute SARS-CoV-2 infection, some individuals may exhibit
persistent pathogenic clinical manifestations and biochemical residue despite repeated negative RT-PCR
results. This methodology aims to investigate the possible factors contributing to these prolonged symptoms
and residues.
Study Design: A prospective observational study will be conducted to identify and evaluate individuals
who have experienced persistent clinical manifestations and biochemical residues for more than 4 months
afterwards the negative SARS-CoV-2 RT-PCR test.
Participant Recruitment: Participants will be recruited from local healthcare facilities, clinics, and
COVID-19 recovery support groups. Knowledgeable agreement will be gained from all applicants before
enrollment.
Data Collection:

a. Medical History: Detailed medical histories, including symptoms experienced during the acute

infection, comorbidities, and previous treatments, will be recorded. b. Clinical Assessments:
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Physical examinations, vital signs measurements, and comprehensive clinical assessments will be
performed to evaluate the persistence and severity of clinical manifestations. ¢. Biochemical
Analysis: Blood samples will be collected to assess biochemical markers related to inflammation,
organ function, and immune response. Repeat samples will be obtained periodically to track
changes over time.

b. Laboratory Investigations: RT-PCR Testing: Repeat RT-PCR tests will be performed on
nasopharyngeal swabs or other appropriate samples to confirm ongoing SARS-CoV-2 infection. b.
Serological Testing: Antibody testing will be conducted to determine the presence of SARS-CoV-
2-exhaustive antibodies, counting IgM and IgG, to assess immune response. ¢. Other Pathogen
Testing: Additional tests will be conducted to identify potential co-infections or alternative
pathogens causing the persistent manifestations.

c. Imaging Studies: Radiological investigations, just like chest X-rays or CT scans, will be performed
to evaluate lung involvement and identify any residual abnormalities.

Follow-up and Longitudinal Monitoring: Participants will be followed up regularly for at least 6 months.
Symptom questionnaires and biochemical tests will be repeated periodically to assess changes in clinical
manifestations and biochemical markers.

Data Analysis: Expressive statistics will be utilized to review demographic characteristics, medical
manifestations, and laboratory findings. Comparisons between subgroups (e.g., based on age, sex,
comorbidities) will be performed using appropriate statistical tests. Longitudinal analysis will assess the
temporal patterns of symptoms and biochemical markers.

Ethical Considerations: This study will adhere to ethical guidelines and obtain necessary ethical approvals
from relevant authorities. Participants' privacy and confidentiality will be strictly maintained throughout
the study. By conducting a comprehensive investigation of individuals with persistent pathogenic clinical
manifestations and biochemical residue despite negative SARS-CoV-2 RT-PCR tests, this study aims to
shed light on potential underlying factors and contribute to the understanding of post-acute sequelae of
COVID-19. The findings may aid in the development of targeted interventions and management strategies
for individuals experiencing prolonged symptoms beyond acute phase of the infection.

RESULTS:

The research involved 160 individuals who had previously contracted COVID-19 and tested negative for
SARS-CoV-2 using RT-PCR test. Their average age remained 37.28+4.26. They were compared to a group
of 160 healthy applicants with no past of COVID-19, whose average age was 38.26+5.86. The genders of
the participants were matched. In terms of gender distribution, male participants made up 53.9% and 54.7%
of case and control sets, individually. The change among two sets was not statistically substantial (P=0.694),
as presented in Table 1. SBP remained found to be meaningly higher in COVID-19 survivors (P=0.0001),
as indicated in Table 1. There were notable variations in inflammatory markers among research sets,
suggesting a determined long-term inflammatory procedure even after the negative RT-PCR test for SARS-
CoV-2. Table 2 demonstrates significantly higher levels of ESR, CRP, ferritin, and D-dimer (P<0.002) in
COVID-19 fighters compared to the control set. Additionally, case set showed very substantial reduction
in the percentage of lymphocyte count (P<0.0001) along with very substantial rise in percentage of
neutrophil count (P<0.0001). It is worth mentioning that COVID-19 survivors had significantly higher
levels of hemoglobin concentration (P=0.041).

In some cases, individuals may experience persistent clinical manifestations and biochemical residue
despite receiving a negative SARS-CoV-2 RT-PCR test. While majority of COVID-19 cases resolve within
a few weeks, there have been reports of prolonged symptoms and lingering effects that persist for more
than three months. These conditions are commonly referred to as long COVID or post-acute sequelae of
SARS-CoV-2 infection (PASC). Long COVID encompasses the range of signs which endure to affect
individuals even after the acute phase of the infection has passed. Some common clinical manifestations
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include persistent fatigue, shortness of breath, cough, chest pain, muscle and joint pain, cognitive
difficulties (often referred to as "brain fog"), headaches, and loss of taste or smell. Additionally, individuals
may experience psychological symptoms such as depression, anxiety, and PTSD.

Table 1: Individuals' inflammatory and hematological features:

Variable Test of Control N =160 Cases N =160 P value
significance
D.dimer t=5.36 0.494+0.257 0.336+0.161 p< 0.0001*
ESR (mm/h) t=11.34 44.78+20.99 11.84+2.96 p< 0.0001*
CRP (mg/L) 7=8.24 15.75(4.5-136.0) 7.9(4.5-12.0) p=0.0001*
(10.70-28.5) (7.0-9.5)

HB (gm/dL) t=2.06 13.21+1.74 12.63+1.72 p=0.043*
Ferritin t=18.75 212.44+81.57 19.29+6.16 p< 0.0001*
(ng/mL)

WBCS ( x t=4.83 7.63+£3.51 5.82+1.59 p< 0.0001*
109/L)
MCH (pg) t=3.14 27.49+3.07 26.40+3.21 p=0.035*
HCT(%) t=1.15 38.89+5.25 37.99+4.51 p=0.268
MCV (fL) t=0.818 80.61+8.30 79.53+7.68 p=0.416

Biochemical residue refers to persistent abnormalities in laboratory tests despite a negative RT-PCR test.
Studies have shown that individuals with long COVID may exhibit higher levels of inflammatory markers,
including CRP, interleukin-6, and D-dimer. Other biochemical findings may include abnormalities in liver
function tests, such as elevated liver enzymes, and markers of kidney dysfunction, such as elevated blood
urea nitrogen and creatinine levels. The underlying mechanisms responsible for these persistent
manifestations and biochemical residue are not yet fully understood. This is hypothesized that a
combination of factors, including persistent viral reservoirs, immune dysregulation, inflammation, and
tissue damage, may contribute to the prolonged symptoms and biochemical abnormalities seen in long
COVID. The impact of long COVID can be significant, affecting the quality of life and daily functioning
of individuals. It may also pose challenges for healthcare systems, as the management of these prolonged
symptoms requires a multidisciplinary approach involving various healthcare professionals.

Research is ongoing to better understand the pathogenesis of long COVID and identify effective treatment
strategies. Additionally, efforts are being made to develop objective diagnostic criteria and establish
standardized management guidelines for individuals with long COVID. In conclusion, despite the negative
SARS-CoV-2 RT-PCR test, some individuals continue to experience pathogenic clinical manifestations
and biochemical residue for more than three months. Long COVID remains an area of active investigation,
and additional research is required to undo its fundamental mechanisms and advance targeted intrusions for
those affected.

Table 2: The biochemical discoveries of the research teams:

Variable Test of significance Control N = 160 Cases N = 160 P value
GGT (IU/L) t=15.47 88.774£29.76 32.19+10.16 p< 0.0001*
ALT (1U/L) t=16.23 76.76+28.52 20.92+7.03 p< 0.0001*
AST (IU/L) t=12.43 57.02+28.81 18.62+5.8 p< 0.0001*
ALP (1IU/L) t=9.23 88.70+28.41 57.06+13.29 p=0.0001*

Bilirubin t=0.591 0.987+0.244 0.965+0.186 p=0.557
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Albumin(g/dL) t=7.1 4.25+0.52 4,74+0.46 p=0.0001*
BUN (mg/dL) t=3.27 23.51+4.27 13.22+3.82 p=0.026*
Lipase(U/L) t=13.32 276.72+118.56 102.51+35.13 p=0.0001*
Amylase(U/L) t=5.78 102.66+31.99 81.05+19.83 p< 0.0001*
Urine ACR t=8.43 23.57+8.44 12.69+4.23 p=0.0001*
Serum t=3.27 1.09+0.19 1.03+0.13 p=0.026*
creatinine
eGFR t=3.81 75.80+21.48 84.46+14.18 p=0.007*
DISCUSSION:

The possible pathogenic clinical manifestations and biochemical remainder that continue for more than
three months despite a negative SARS-CoV-2 real-time RT-PCR test have become an area of interest and
concern in the medical community [16]. While the RT-PCR test is widely used as a diagnostic tool for
COVID-19, there is growing evidence suggesting that some individuals may experience prolonged
symptoms and biochemical changes even after clearing the virus [17]. One of the key clinical manifestations
observed in these cases is known as long COVID or PASC. Long COVID states to the range of signs that
continue for weeks or months after acute phase of infection has fixed [18]. These symptoms can vary widely
and may comprise fatigue, shortness of breath, cognitive difficulties, joint pain, and depression, among
others [19]. Despite testing negative for SARS-CoV-2, these individuals continue to experience significant
impairment in their daily lives [20].

The exact mechanisms underlying long COVID are still not fully understood. It is also possible that the
virus may cause long-lasting damage to various organs or disrupt normal physiological processes, leading
to prolonged symptoms [21]. In addition to clinical manifestations, there is also evidence suggesting the
presence of biochemical residue in individuals with persistent symptoms. Studies have reported
abnormalities in various laboratory parameters, such as elevated levels of inflammatory markers, cardiac
enzymes, and liver function tests, despite the absence of detectable viral RNA [22]. These findings suggest
that the body's immune response and physiological systems may continue to be affected even after viral
clearance [23].

The existence of pathogenic clinical manifestations and biochemical residue beyond three months in
individuals with a negative RT-PCR test poses significant challenges for both patients and healthcare
providers [24]. It highlights the need for a comprehensive understanding of long-standing impacts of
COVID-19 and development of effective management strategies. Longitudinal studies are crucial to
investigate the underlying mechanisms, identify risk factors for long COVID, and develop targeted
therapies. Furthermore, healthcare systems need to recognize and address the needs of individuals with long
COVID. Access to specialized clinics, multidisciplinary care teams, and support services can help manage
symptoms and improve the quality of life for these patients [25]. Education and awareness campaigns are
also necessary to inform healthcare professionals about the persistence of symptoms and the importance of
providing appropriate care and support.

The existence of pathogenic clinical manifestations and biochemical remainder that continue for more than
three months despite a negative SARS-CoV-2 RT-PCR test highlights complex nature of COVID-19 [26].
Additional study is required to recognize the underlying mechanisms and develop effective management
strategies. It is crucial to provide comprehensive care and support for individuals with long COVID to
alleviate their symptoms and improve their overall well-being [27].

CONCLUSION:

In conclusion, the persistence of possible pathogenic clinical manifestations and biochemical residue
beyond three months, despite a negative SARS-CoV-2 real-time polymerase chain reaction test, raises
several important considerations. Firstly, it highlights the limitations of relying solely on RT-PCR testing
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to regulate occurrence or absence of SARS-CoV-2 virus. While RT-PCR is a widely used and highly
sensitive diagnostic tool, it may not detect certain low viral loads or non-replicating viral remnants.
Secondly, these prolonged clinical manifestations and biochemical residue suggest the existence of
potential long-term impacts or complications related through COVID-19, even in individuals who have
seemingly recovered. The mechanisms underlying these persistent symptoms require further investigation,
including the possibility of immune dysregulation or viral persistence in reservoir sites. Additionally, it
emphasizes the importance of comprehensive and multidimensional assessments for individuals
experiencing prolonged symptoms, encompassing clinical, immunological, and biochemical evaluations.
These assessments should be guided by an understanding of the complex interplay between viral factors,
host immune responses, and potential co-existing conditions.

Overall, the persistence of pathogenic clinical manifestations and biochemical residue beyond three months
underscores the need for continued research, monitoring, and healthcare support to better understand and
address longstanding significances of COVID-19, even in individuals with negative RT-PCR test results.
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