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Abstract

COVID-19 has taken the world by storm ever since it first appeared in Wuhan, China back in late
2019. In this paper, we observed a phenomenon that has lately manifested in regards to COVID-19 — that being
Long-haul COVID, an illness in which COVID-19 symptoms keep manifesting in patients despite the illness
having exceeded its expected course. Findings were rather intriguing; the phenomenon has manifested itself in a
plethora of manners which are all discussed in the paper. Furthermore, it is important that we note that the
phenomenon is poorly studied and is in need of further exploring. We, at Napata Research Innovation Center
pledge to set forth and lead, to the best of our capability, the research efforts in regards to COVID-19 and this
newly discussed phenomenon.

COVID-19; coronavirus; Napata College; long-haul COVID; Post-COVID-19 Syndrome; Long COVID; Post-COVID-19 Syndrome;
Post-COVID-19 symptoms; Severe acute respiratory syndrome coronavirus 2

1. Main text
1.1 Introduction

‘And it’s extraordinary how many people [with Covid-19] have a postviral syndrome that’s very strikingly
similar to myalgic encephalomyelitis/chronic fatigue syndrome. They just don’t get back to normal energy or
normal feeling of good health.’

- Anthony S. Fauci, MD — Head of the National Institute of Allergy and Infectious Diseases (2)

In 2007, Morens and Fauci published a paper (3) in which they discussed the 1918 pandemic. In that paper,
they stated that ‘The occurrences of3 influenza pandemics during the 19th century and of another 3 during the
20th century have led some experts to conclude that pandemics occur in cycles and that we are now overdue.’

©)

More recently (2019 ) Zhu and colleagues reported a rather peculiar ‘pneumonia of unknown cause’(1,4), this
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instigated an investigation which led back to Huanan South China Seafood Market in Wuhan, (1).
Eventually, WHO referred to this virus as “2019 novel coronavirus”, after which the nomenclature
“coronavirus disease (COVID-19)” was adapted (1). As of this writing, we know of 6 coronaviruses in total;
those being:
1) HCoV-229E
2) HCoV-0C43
3) SARS-CoV
4) HCoVNL63
5) HCoV-HKU1
6) MERS-CoV(1)
Prior to discussing Long-haul COVID-19, became increasingly evident that a proportion of patients has been
relatively overlooked by the research community; those being asymptomatic COVID-19 patients. Subsequent
attempted to assess the clinical and immunological profiles of these patients (5).
As per the study, the profile is as follows (all of the following are direct quotes from the study) (5):
1) “The median duration of viral shedding in the asymptomatic group was 19 d’
2) The asymptomatic group had a significantly longer duration of viral shedding than the symptomatic
group
3) The virus-specific IgG levels in the asymptomatic group (median S/CO, 3.4; IQR, 1.6-10.7) were
significantly lower (P = 0.005) relative to the symptomatic group (median S/CO, 20.5; IQR, 5.8—
38.2) in the acute phase.
4) Of asymptomatic individuals, 93.3% (28/30) and 81.1% (30/37) had reduction in IgG and
neutralizing antibody levels, respectively, during the early convalescent phase, as compared to 96.8%
(30/31) and 62.2% (23/37) of symptomatic patients. Forty percent of asymptomatic individuals
became seronegative and 12.9% of the symptomatic group became negative for 1gG in the early
convalescent phase.

5) Asymptomatic individuals exhibited lower levels of 18 pro-and anti-inflammatory cytokines

Furthermore, the authors commented the following in so far as the data is concerned: ‘These data suggest that
asymptomatic individuals had a weaker immune response to SARS-CoV-2 infection.” (5).

In 2020, Osman and colleagues of Napata College (6) addressed the cytokine storm issue. In which they
hypothesized that the use of Tocilizumab (Actemera) would result in a decreased likelihood of the patient
developing a cytokine storm (6). Tocilizumab is an IL-6 targeting therapy focused on the treatment of arthritis

(7).
1.2. Material and methods

To see to it that the review was properly executed, the authors searched ‘PubMed’ and ‘Google Scholar’ as
well as ‘Google’ search engine (the results were, of course, filtered to those of academic reliability) using the
entirety of the aforementioned keywords. Following this, they filtered the findings (over 20,000 in number)
depending on both their relevance to our topic and their accessibility.

These searches were conducted daily between the 3 of June 2021 and the 18™ of September 2021 so as to
avoid the analysis of relatively anachronistic data as well as allow for any updates that became manifest
during this time period to appear on the present publication.

Following this, the authors read each and every one of the papers referenced below and illustrated their
findings in the manner above.
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1.3. Literature Review
‘Modern medicine has faced its biggest challenge from the smallest of organisms. It is becoming
Increasingly apparent that many patients who recovered from the acute phase of the
SARS-CoV-2 infection has persistent symptoms.’

- Avindra Nath, MD(8)

According to a paper by researchers from the University of Glasgow and University College London,
‘Long Covid as a term gained consistency in just a few weeks. #LongCovid was first used byElisa Perego,
from Lombardy, to summarize her experience of disease as cyclical, progressive, and multiphasic. She used
#LongCovid to intervene ontologically in formulations of COVID-19 in peer-reviewed papers — by
integrating the ‘biphasic’ disease pathway from, and pointing to multiple sequelae.’(9)

Of importance that we note that there exists a genuine need for the arrival at an agreement amongst experts as
for the nomenclature of the phenomenon (10)

A number of publications (as well as observations by experts) seem to indicate a fundamental flaw in our
understanding of COVID-19 and the specificities associated with it. The primary issue of concern being the
disease not occurring in an acute manner as previously believed. Referred to as ‘Long-haul COVID, Long-
COVID, COVID long-haulers, Long-tail COVID etc.” (8,11,12) As per Nath ‘It is becoming increasingly
apparent that many patients who recovered from the acute phase of the SARS-CoV-2 infection have persistent
symptoms.’ (8). According to the same paper, these include ‘clouding of mentation, sleep disturbances,
exercise intolerance and autonomic symptoms’(8). Other complaints that have been, according to Nath,
associated with ‘long-haul COVID’ are low-grade fever and lymphadenopathy(8).

Of importance, according to Nath, ‘Most of these patients were in excellent health prior to getting infected
with SARS-CoV-2. They all had a myriad of symptoms during the acute phase. However as the fever and
respiratory symptoms improved, they are left with persistent systemic symptoms some of which are gradually
improving but not all are following that course.’(8)

In neighboring South Africa, Mendelson and colleagues (11) published an article in which they illustrated the
issue in an articulate, clear, and concise manner. The following is a quote from that paper:

‘Persistence of symptoms or development of new symptoms relating to SARS-CoV-2 infection late in the
course of COVID-19 is an increasingly recognised problem facing the globally infected population and its
health systems. ‘Long-COVID’ or ‘COVID long-haulers’ generally describes those persons with COVID-19
who experience symptoms for >28 days after diagnosis, whether laboratory confirmed or clinical. Symptoms
are as markedly heterogeneous as seen in acute COVID-19 and may be constant, fluctuate, or appear and be
replaced by symptoms relating to other systems with varying frequency. Such multisystem involvement
requires a holistic approach to management of long-COVID, and descriptions of cohorts from low- and
middle-income countries are eagerly awaited’(11)

As of this writing, it is currently unknown what percentage of those infected with COVID-19 will go on to
suffer from ‘long-haul COVID’. It seems, however, that 5 symptoms are shared by ~75% of those suffering
from long-haul COVID, those being (in no particular order):
i. Headache,
ii. SOB,
iii. Fatigue,
iv. Hoarse voice, and
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v. Myalgia(11)

Furthermore, it also seems as if the groups most likely to experience these symptoms are: i) Women, ii) Older
people (60+), and iii) Individuals struggling with obesity (11,13)

Data from a UK-based study suggests that, even when patients were asymptomatic, biomarkers associated
withstress-response and inflammation remained raised in a significant proportion of them 40 days post-
infection(12).

It seems as if another side-effect of COVID-19 that should be placed into consideration is POTS (14).
According to data from Sweden, this manifested itself following ‘initial outpatient

care for coronavirus disease-2019 (COVID-19) infection’(14). Osman and colleagues warned of the
possibility of cardiac complications associated with COVID-19 in their 2020 paper(1).

Of late( 2021), researchers from a plethora of medical fields of practice joined forces to explore the topic at
hand in Mayo Clinic(15). As per their research,
1) The mean age of participants was 45 years
2) Their participants presented at a mean of 93 days following infection
3) Most of these participants were women (68%)
4)  The most common pre-existing conditions were those regarding mental health (depression, and/or
anxiety)
5) The 2" most common pre-existing conditions were those regarding the respiratory system
6) 75% of their participants had not been in hospice for the condition
7)  The most common presenting symptom was fatigue (80%)
8) The 2" most common presenting symptoms were regarding the respiratory and neurological systems
(both at 59%)
9) 34% of the participants had reported ‘difficulties with performing basic activities of daily living’

. 1 .. .
10) Approximately the same percentage (5) of participants ‘had returned to unrestricted work duty’

11) For the most part, the participants’ presentations necessitated ‘physical therapy, occupational
therapy, or brain rehabilitation’(15)

According to a paper out of published inElsevier, the ‘post-COVID’ symptoms reported were ‘fatigue,
dyspnoea, chest pain, joint pain, palpitations, anosmia and dysgeusia, hair loss, cognitive symptoms (memory
and attention deficits) and psychosocial distress (loneliness, anxiety, depression and sleep disorders)’(16).
Another quote from the same paper ‘In some of the recovered patients, slow recovery is to be expected.
Severe COVID-19 necessitates a prolonged intensive care unit (ICU) stay, and symptoms of ‘post-ICU
syndrome’ are not unique to COVID-19. However, a retrospective study by.... individuals who have
recovered from mild and moderate COVID-19 are also experiencing post- COVID-19 symptoms, sometimes
with disabling features and inability to return to their normal life. Similar persistent symptoms have been
described following severe acute respiratory syndrome and Middle Eastern respiratory syndrome illnesses,
although for the latter it was described in patients who had severe disease.’(16).

Although it is virtually established that obesity is negatively associated with COVID-19 infection (i.e. obese
individuals are at a high risk for COVID-19 mortality), it is not well-established as to what the effects obesity
has on ‘long-haul COVID’(13). The authors of a US-based study stated the following ‘Findings of this study
suggest that moderate and severe obesity (BMI >35 Kg/m2) is associated with a greater risk of PASC.” (13).
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Baig published a commentary regarding the nomenclature of this phenomenon in which they suggested the
name ‘chronic covid syndrome (CCS)’ (10). We agree with this name being adopted to refer to the
phenomenon and will be adopting it henceforth.

In January of 2021, the first (as far as our research efforts have concluded) publication discussing chronic (6
months) effects of COVID-19 was published (17). The authors of this paper excluded a number of
participants, this is how they elaborated on that point:

‘Patients who died before follow-up, patients for whom follow-up would be difficult because of psychotic
disorders, dementia, or re-admission to hospital, those who were unable to move freely due to concomitant
osteoarthropathy or immobile before or after discharge due to diseases such as stroke or pulmonary embolism,
those who declined to participate, those who could not be contacted, and those living outside of Wuhan or in
nursing or welfare homes were all excluded.” (17)

Despite this being a point that most would ‘glance over’, we believe it to be one of great importance as it hints
to the possibility of the entirety of the aforementioned list being complications of COVID-19.

In this paper(17), the results were as follows:

1) One patient (0.041%) was re-admitted for ‘respiratory failurecaused by underlying pulmonary
fibrosis’.

2) One patient (0.041%) had ‘an acutepulmonary embolism due to deep venous thrombosis of lower
limbs after discharge’

3) 3 patients (0.122%)‘developed ischaemic strokes’

4) 1.3% of participants passed ‘after discharge mainly due to exacerbation of underlying pulmonary,
heart, and kidney disease’

5) Fatigue/muscle weakness were reported in 63% of participants

6) Sleep difficulties were reported in 26% of participants

7) Anxiety/depression were reported in 23% of participants

Also as per the paper, the most common comorbidities were Hypertension, Diabetes, and cardiovascular
disease (unspecified in the paper)(17). Also of importance is the fact that 68% of the study’s participants had
required oxygen therapy during their admission in hospice, and that 4% necessitated ICU admission during
their stay(17).

The study also reported a higher percentage in women participants(17).

Despite reports indicating the possible inclusion of corticosteroids in COVID-19 treatment regimens (17-19),
the findings of the aforementioned cohort report indicated corticosteroids being of no value in increasing the
pace of lung recovery in these patients (17).

In Sweden, a case report published in 2021 illustrated the clinical presentations of 3 patients following them
having contracted COVID-19 by 3 months (14).This has been briefly alluded to earlier in this paper. The
following is a further detailed analysis of the paper:

1) The total number of cases reported was 3

2) All of the patients’ clinical presentations suggested a diagnosis of Postural Orthostatic Tachycardia
Syndrome (POTYS)

3) The first case was of a 42-year-old female who, in March of 2020, developed a number of symptoms
suggestive of COVID-19. She did not seek medical attention and recovered. In May of the same
year, her symptoms re-manifested themselves, this time accompanied by abdominal pain and
odynophagia. This time around, she sought medical attention. However, investigations turned
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negative for COVID-19. A few months later, in July, she developed ‘debilitating symptoms of
profound exhaustion with associated sinus tachycardia’. Serological tests were, according to authors,
‘borderline’ for COVID-19. In September, ‘she was found unable to stand more than 5 min.” as well
as manifested a number of symptoms diagnostic of POTS. Of importance, she did not tolerate -
blockers, but improved following the prescription of lvabradine (HCN channel blocker).

4) The second case was of a 28-year-old female who, in March of 2020, developed COVID-19
symptoms; her PCR test was positive. This patient, unlike the former, developed, during her primary
clinical manifestation, symptoms that necessitated hospitalization; twice. Her laboratory
investigations were, for the most part, normal; CT-chest revealed pericardial effusion.She was
managed appropriately. According to the authors, ‘An active standing test demonstrated HR increase
from 75 to 128 beats/min with concomitant slight increase in systolic BP (10 mm Hg) and
pronounced orthostatic intolerance’. Following this, in September of the same year, the patient was
referred to a tertiary care center for ‘post—-COVID-19 follow-up’. Her serological tests indicated
COVID-19 (IgG antibodies were present). Signs of POTS were found and managed. She went on to
then develop GI symptoms, itching, etc. She was still ill by the time the report was published.

5) The 3" case was of a 37-year-old male. Symptoms also started back in May of 2020. They were
indicative of COVID-19; however, his COVID-19 laboratory investigations were negative. He was
not hospitalized at first, but then required so twice. POTS was suspected and then confirmed. He was
still ill as of the publication.

In summary, the patients are relatively young, contracted COVID-19, and then developed POTS. 2/3 were ill
as of the publication (the paper was published in April 2021). The mechanism via which post-COVID-19
POTS develops remains yet unclear. As illustrated above, 2/3 patients tested negative for COVID-19.
Furthermore, it is important that we note that only one of the patients required initial hospitalization for
COVID-19.

As per the authors,‘Available management protocols for POTS aim at increasing intake of fluids (water) and
salt, physical countermaneuvers, and individually adapted aerobic exercise in recumbent position to help
correct the physiological abnormalities.’(14)

A quote from Mendelson and colleagues (11) articulates the clinical manifestation of Long-haul COVID
‘Fatigue and headache were almost universal in persons with long- COVID’(11).

As per the aforementioned paper out of the UK, ‘Even 40-60 days post-viral infection, we observed a
significant remaining inflammatory response in all patients. Proteins that were still affected were associated
with the anti-inflammatory response and mitochondrial stress. This indicates that biochemical and
inflammatory pathways within the body can remain perturbed long after SARS-CoV-2 infections have
subsided even in asymptomatic and moderately affected patients.’(12).

So far, it is unclear if obesity can be considered a risk factor for long-haul COVID (referred to by the author
as post-acute sequelae of COVID-19 (PASC)) (13), however, it is a genuine topic worth looking into.

A very important note made by Halpin, O’Connor, and Sivan was the following:

‘In previous outbreaks of severe acute respiratory syndrome and the Middle East respiratory syndrome, we
did not have the opportunity to intervene early and prevent the chronicity of these longer-term
problems.Health services around the globe need to invest in specialist multidisciplinary rehabilitation services
now to reverse these symptoms before they become established. This can prevent a future tsunami of chronic
disability that is likely to drain healthcare resources and adversely affect our economies.’ (20)
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Could CFS/ME be officially recognized as a presentation of Long-haul COVID?

Prior to answering the question above, it is of the importance that we first define CFS/ME. This being
justified by the fact that, as per a 2008 paper (21), CFS/ME is poorly understood amongst doctors both in 1
and 3" world countries. According to the paper,

“When given a typical case vignette of CFS, only 30.8% of Brazilian specialist doctors mentioned chronic
fatigue or CFS as a possible diagnosis, a proportion substantially lower than that observed in Western affluent
countries. Similarly, only 16.2% (95% ClI, 15.1-17.4%) of Brazilian primary care attenders were aware of
CFS, in contrast to 55.1% (95% ClI, 53.1-57.1%) of their British counterparts’(21)

Given the findings of our review, combined with the findings of Cho and colleagues, we believe it is of the
upmost importance that we address the topic, albeit briefly.

First and foremost, it is important that we see to it that the following notion, , breifly articulated by Brurberg
and colleagues (22) in the introduction their 2014 paper, is illustrated:
‘Chronic fatigue syndrome (CFS) is a serious disorder’(22)

The most characteristic feature of the illness would be post-exrertional fatigue associated with a number of
autonomous, cognitive, and immune manifestations. Currently, it is unclear what factors play a causal role in
the bringing about of CFS/ME. However, data seems to suggest a peculiar mix of infectionsand
immunological dysfunction being primary causes of the diseases’ clinical manifestations,most likely, in some
way, shape, or form, interacting with geneticand psychosocialcomponents (22,23,32,24-31).

1.4. Justification

It is of importance that the ‘chronic’ manifestations of COVID-19 are properly understood as they have a
number of implications and influence a plethora of decisions. These decisions are not only medical in nature
(for example, an employer may not accept an employee requesting sick leave a month following their COVID
infection).In her beautifully written personal narrative, Wall of California (33) discusses the issues that have
made themselves manifest in her battle with CFS/ME; in her own words, ‘In these cases [of CFS/ME], overly
physicalist approaches to caring for patients are not likely to be helpful, and a clinician’s willingness to listen
to a patient’s experience of illness becomes essential.” (33). We hypothesize a similar issue manifesting itself
with long-haul COVID; despite the fact that there exists far greater exposure and information regarding
COVID as opposed to CFS/ME.

1.5. Conclusion

Despite evidence for long-haul COVID-19 being a phenomenon is manifesting itself as rather powerful, it is,
understandably, not yet clear exactly what array of symptoms constitute the diagnosis. Ergo, it is of the
upmost importance that we see to it that the topic is further researched so that we may grasp a better
understanding of the topic.

1.6. Recommendation(s)

1) Seeing to it that further research projects on the topic take place and that they are done in diverse
peoples so as to account for the plethora of variables that are part of the human species.

2) Extreme carefulness and observation by physicians when prescribing B-blockers to patients
manifesting POTS-like symptoms as some patients sometimes do not tolerate it (orthostatic
intolerance)(14).
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