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In this issue of Biomedical Journal we get to know measures to prevent a nosocomial COVID-

19 outbreak, a compound that is able to stall SARS-CoV-2 replication, and the connection

between air pollution and COVID-19 cases. Another article allows an insight into the po-

tential of treating HIV combining a conventional drug and low level laser therapy.

Furthermore, the advantages of awake craniotomy are presented, the efficacy of IRES is

examined, and plant extracts are on the one hand explored as a nociceptive agent and on

the other hand as therapeutic approach against breast cancer. We learn about drug

resistance in liver cancer, a mutation involved in a rare inflammatory disorder, and lung

surgery related unilateral vocal fold paralysis. Finally, the success of emergency endotra-

cheal intubations across different hospital units is compared, the importance of moni-

toring cerebral blood flow in asphyxiated neonates is elucidated, and resistance variants in

hepatitis C virus are examined. A study about the necessity to perform quantitative cardiac

MRI in Asian population is presented, and an approach is shown on how to augment the

effect of platelet-rich plasma injections in chronic knee osteoarthritis.
probability of an infection occurring in susceptible people

Spotlight

Almost one year after being declared a pandemic by the

WHO,1 COVID-19 still heavily influences our daily life. Un-

derstanding the transmission dynamics of severe acute res-

piratory syndrome coronavirus 2 (SARS-CoV-2) as well

accurate data on incubation time and secondary attack rate

are key in managing containment [1]. Although the basic

reproduction number R0 had originally been estimated to be

around 2 in Wuhan, China, this value might be strongly

influenced by specific situations and settings driving the

outbreak [2]. Social habits, population density and accordingly

contact between citizens are some examples that exert an

impact on R0 [3]. The secondary attack rate is defined as the
ist, Berlin, Germany.

g Gung University.
020-statement-on-the-sec
ak-of-novel-coronavirus-

ublishing services by Else
s/by-nc-nd/4.0/).
within a specific group like household members or close

contacts [2]. It has been observed that public health measures

like rapid contact tracing reduce R0 significantly, although

contact tracing can be resource intensive (see Fig. 1).

Singapore, China and Korea were thus able to limit the size of

initial outbreaks by identifying new cases before symptom

onset [4].

Virus containment in a hospital

Especially when the available space is restricted and a multi-

tude of people come together on a daily basis, effective mea-

sures to reduce spreading of COVID-19 need to be put in place.

Cheng and colleagues report on the advance deployment of
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Fig. 1 Local differences in social habits and population density versus the implementation and available resources to conduct

rigorous contact tracing were some of the cornerstones that led to geographical variety in the basic reproduction number R0 for

COVID-19 outbreaks.
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control measures to prevent nosocomial outbreaks of COVID-

19 in a Taiwanese hospital. Their results suggest that imple-

mentation of reinforced dynamic infection control policies,

efficient diagnostic testing and response allow to keep up the

function and capacity of the health care system under duress

of the pandemic [5].
2 https://www.iqair.com/blog/press-releases/covid-19-reduces-
air-pollution-in-most-countries, last access 12/28/2021.
Stalling SARS-CoV-2

Also, the urgency of the pandemic situation drives the search

for new treatment approaches on several levels. Targeting the

viral replicationmachinery is one of them. SARS-CoV-2makes

use of an RNA-dependent RNA polymerase (RdRp) for genome

replication and gene transcription. The RdRp consists of three

viral protein subunits, one of them being the non-structural

protein 12 (nsp12). The active-site cleft of this catalytical

subunit is responsible for binding to the first turn of RNA and

mediates RdRp activity with conserved residues [6].

The FDA-approved drug remdesivir used for treating

COVID-19 patients inhibits the RdRp of coronaviruses. The

mechanism involves incorporation of remdesivir into the

growing RNA which induces delayed RdRp stalling, caused by

a sterical translocation barrier. Nevertheless some proof-

reading can occur, rendering remdesivir less efficient [7].

Xia et al. performed a molecular docking study to predict

the binding of various lipopeptides to the central component

of viral replication and transcription, nsp12. They found seven

lipopeptides that bind to nsp12 at the same location as

remdesivir but with even higher affinity. Ferrocin A-iron

complex was binding most tightly. The iron chelating peptide
hence offers a novel basis for developing treatments against

coronavirus [8].
Poor air quality and COVID-19

Another question relates to the role environmental factors

might have played in the number of COVID-19 cases. Air

quality for instance improved in 2020 in most countries as a

result of lockdownmeasures. On the other hand wildfires and

severe burning of fossil fuels counterbalanced the dip in air

pollution in some regions.2 The primary contributor to air

pollution is particular matter (PM). Upon inhalation, PM in-

teracts with pulmonary surfactant, thus negatively impacting

the role of surfactant in alveolar stability and immune mod-

ulation. Short-term exposure to PM causes acute inflamma-

tory responses in the airways, whereas long-term exposure

correlates with mortality of cardiovascular disease as well as

lung cancer [9].

Czwojdzi�nska et al. examined the connection between at-

mospheric contamination and the number of COVID-19 cases

in Poland over the duration of one year. In recent years, Poland

had recorded the highest annual average concentration of fine

and coarse PM in Europe. In contrast to studies performed in

other countries, the research team concludes that the distri-

bution of COVID-19 incidents was independent from the

annual levels of PM concentrations in Poland. They also sug-

gest that a change in lifestyle due to lockdowns across various

https://www.iqair.com/blog/press-releases/covid-19-reduces-air-pollution-in-most-countries
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seasons needs to be taken in account and air pollution has to

be measured in real time as opposed to relying on archival

data as other researchers have done in the past. However,

Czwojdzi�nska et al. also acknowledge that the accuracy of

their study might have suffered due to underreporting of

COVID-19 cases [10].
4 https://www.mundoecologia.com.br/plantas/cha-de-
Also in this issue

Seeing the light of day

Low level laser therapy (LLLT) or photobiomodulation had

been first introduced in its modern form in the 1960s.

Currently LLLT is used to reduce inflammation, edema,

chronic joint disorders, in order to promote healing of

wounds, deeper tissues, nerves and also for treatment of

neurological disorders and pain [11]. However, still in the early

2000s LLLT had been considered as charlatanry by some au-

thorities. This might have been due to a variety in treatment

outcomes caused by a number of protocols with different

parameters as to light source, wavelength, power density,

pulse structure, fluence etc. Research studies like for instance

the identification of cytochrome c oxidase as primary chro-

mophore in the mitochondrial respiratory chain led to a

change in perception of LLLT treatment [12].

Absorption of laser light leads to the desired effect of tissue

interaction. It is suggested that LLLT acts on the chromo-

phores in mitochondria, increasing ATP production, modu-

lating reactive oxygen species and inducing transcription

factors. Especially also immune cells seem to be positively

affected by LLLT [11].

Lugongolo and her research team set out for an in vitro

study to examine the effect of LLLT combined with efavirenz

on human immunodeficiency virus (HIV). The use of both, the

reverse transcriptase inhibitor in addition to LLLT, entailed a

reduction in HIV infection. Lugongolo et al. suggest that

further investigation could lead to the development of a

portable device for treating individuals with HIV at home or in

hospitals [13].

The extraction of the stone of madness3

Trephination has been performed across the world since the

Neolithic period. An examination of skulls from the medieval

period in Germany suggests that the mortality and infection

rates for trepanation were low, some skulls showed clear ev-

idence of survival and healing after the procedure [14].

Nowadays, awake craniotomy has been increasingly pop-

ular for minimally invasive procedures and moreover for

mapping and resecting lesions in vitally important parts of the

brain. With the patient awake during a part of the surgery,

tumor resection can be maximized while preserving neuro-

logical function [15].

In a retrospective study Li et al. evaluate the outcome in 225

patients with recurrent glioma undergoing awake craniotomy
3 https://www.museodelprado.es/en/the-collection/art-work/
the-extraction-of-the-stone-of-madness/313db7a0-f9bf-49ad-
a242-67e95b14c5a2, last access 12/25/2021
in comparison to conservative general anesthesia craniotomy.

The research team finds that awake craniotomy leads to a

better general performance postoperatively as well as a

reduction in late neurological deficits [16]. Additionally, the

need for postoperative intensive care, monitoring and length

of hospital stays are reduced [15].

Efficacy of IRES

Internal ribosomal entry sites (IRES) have first been discovered

in 1988 in the naturally uncapped poliovirus RNA [17] and in

encephalomyocarditis virus (EMCV) RNA [18]. IRES are trans-

lational enhancers mediating internal initiation of translation

when present between genes of interest, thus allowing multi-

cistronic expression cassettes resembling bacterial operons.

IRES-based vectors are successfully used in preclinical and

clinical assays of combined gene therapy for various purposes

including transgene and fluorescent reporter molecules [19].

However, the efficiency of an IRES in bicistronic gene expres-

siondepends on factors like its sequence and gene location [20].

Shen et al. examined the differences in translational effi-

cacy between cap-dependent upstream and downstream cis-

trons of EMCV IRES with quantifiable reporter genes. They

observed EMCV IRES being relatively less efficient than cap-

dependent translation depending of target gene location.

Lower protein yield was obtained when the reporter gene was

located downstream of the IRES. An even more substantial

reduction in protein production was observed when an up-

stream cistron was present [21].

South American Whitebrush as antinociceptive agent

Traditionally, tea made from Aloysia gratissima leaves has

been used in South America to treat various digestive and

respiratory issues, neuralgia and insomnia.4 It is furthermore

indicated that the oil possesses antidepressant like effects

[22].

Souza et al. explored in detail the analgesic and sedative

abilities of the plant extract in mice. The team subjected A.

gratissima leaves to extraction with supercritical CO2 and

proved that the extract exerts an antinociceptive effect,

mediated by ATP sensitive Kþ channels. They suggest this

effect to be caused by terpene compounds in the leaves [23].

Drug resistance in liver cancer

Liver cancer was the thirdmost common cause of cancer death

in 2020.5 A therapeutic approach for hepatocellular carcinoma

(HCC), themost common type of primary liver cancer, includes

the multikinase inhibitor sorafenib. The drug exerts anti-

proliferative and antiangiogenic effects on tumor growth,

however, acquired drug resistance diminishes the therapeutic

efficacy [24]. In 2012 the drug had also received great attention,

but for different reasons: in return for 6% royalties the Indian
alfazema-do-brasil-beneficios-como-preparar-e-fazer/, last ac-
cess 12/28/2021.

5 https://www.who.int/news-room/fact-sheets/detail/cancer,
last access 12/28/21.
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Patent Office allowed in a court landmark ruling domestic firms

to sell a generic version of the patent-protected drug from

German company Bayer. The compulsory license, that also

overcomes international trade rules, had been issued because

Bayer had not made the drug reasonably affordable in India.

The price of the generic drug was set to be 31 times lower than

that of the original anti-cancer drug.6,7

Yu and team investigated the responses of 23 HCC patients

treated with sorafenib. They found that sorafenib resistance

in the cohort was associated with a high percentage genome

change and amplification of chromosome 7q in advanced

HCC. Treatment success with sorafenib could hence poten-

tially be predicted through analyzing tumor specimen of pa-

tients before drug administration [25].
A natural flavonoid against breast cancer

Since natural compounds are perceived as safer in terms of

side effects in comparison to chemical drugs, the interest in

using phytochemicals for pharmacological therapeutics has

sparked in recent years. A compound that has been drawing

attention to it because of its powerful anti-cancer effects is

pristimerin, a triterpenoid extracted from Celastracea and

Hippocrateaceae [26,27].

Liu et al. examined the effect of pristimerin on the

epithelialemesenchymal transition (EMT) in breast cancer

cells. Their results showed that the natural flavonoid com-

pound exerts an inhibitory effect on cell-proliferation that is

dose-dependent and effective in even relatively low concen-

trations. Furthermore, in a mouse xenograft model pristi-

merin inhibits and reverses EMT through impacting integrin

b3, a transmembrane receptor playing an important role in the

development of tumor invasion and metastasis [28]. The

promising clinical application of pristimerin will require

further research, at the same time new approaches will be

required to produce the triterpene extracts in an environ-

mentally friendly and efficient way at industrial level [29].
The Power of Rare

Neuromyelitis optica spectrum disorder (NMOSD) is a rare

inflammatory disorder mediated by antibodies against Aqua-

porin 4 (AQP4). AQP4 is the most ubiquitous water channel in

the central nervous system (CNS) and expressed on astro-

cytes. Although AQP4 is also present in the kidneys, stomach,

airways, secretory glands and skeletal muscle, those tissues

are protected from antibody led damage thanks to local in-

hibitors which are not present in the brain. Untreated, half of

NMOSD patients will become wheelchair users and blind, a

thirdwill have diedwithin five years of their first attack [30]. In

the past, NMOSD used to have a poor prognosis, however,

current treatment approaches focusing on preventing attacks

and relapses have improved long-term treatment results [31].

NMOSD occurs more frequently in women than men, and
6 https://www.nature.com/articles/483250a, last access 12/28/
2021.

7 https://www.pmlive.com/pharma_news/bayer_fails_to_
overturn_nexavar_compulsory_licence_in_india_466101, last ac-
cess 12/28/2021.
disproportionally more frequent in Asian and AfricanAmer-

ican populations [32].

Huanget al. set out tohavea closer lookat the genetic factors

thatmay be involved in NMOSD and performed awhole exome

sequencing study ina small Taiwanese cohort. Theydiscovered

amutation in an exon of the CD33 gene, which is believed to be

involved in modulating inflammatory and immune responses.

The CD33 frameshift variant is ethnicity-specific for East Asian

populations according to the gnomAD database [33].

The Power of Rare: A Blueprint for a Medical Revolution is a book

byVictoria Jackson, who founded the Guthy-Jackson Charitable

Foundation in 2008 after her daughter had been diagnosedwith

NMOSD. The foundation is dedicated to finding a cure for

NMOSD, connecting hundreds of researchers, clinicians and

private persons from more than 30 countries for the cause.8,9
Part of Your World

The famous bass-baritone singer George London (1920e1985)

was the first North American singer to perform at Bolshoi

Theater in Moscow in 1960, a performance for which he

received standing ovations, saying afterwards: “This is the

climax of a life's dream [34]. However, already in this year he

encountered first vocal disturbances, leading to him retiring

prematurely from singing at age 47. It has been suggested that

he suffered from unilateral vocal fold paralysis (UVFP). During

London's era UVFP was thought to be originating from viral

hepatitis, although Duek et al. suggest a previous laryngitis

and following post-viral neuropathy as underlying cause [35].

It is known now, that vocal fold paralysis may result after

surgery, central nervous system disorders, radiation induced

cranial nerve paralysis and neck cancer [36].

Chang et al. compare in a retrospective study UVFP caused

by lung surgery to characteristics of UVFP caused by esopha-

geal and thyroid surgeries. They find that lung surgery related

UVFP presents in a distinct manner and recovery of voice

parameters can be facilitated through administration of hya-

luronate injection [37].

The song Part of Your World is the closing song in the

Broadway spectacle “The Little Mermaid” when Ariel regains

her voice.10
Emergency endotracheal intubation across different hospital
units

Due to potentially high complications, emergency endotra-

cheal intubation are challenging under controlled conditions

as for instance in the operating room (OR). However, airway

management outside the OR inherently entails an even

additional number of unpredictable factors [38].

Especially in the current time of the COVID-19 pandemic,

the success of emergency intubations depends on establishing

institutional guidelines, preparation and practice drills to
8 https://guthyjacksonfoundation.org/about-us/, last access 12/
25/2021.

9 https://guthyjacksonfoundation.org/gjcf-10-years/, last ac-
cess 12/25/2021.
10 https://little-mermaid.fandom.com/wiki/Part_of_Your_

World_(Finale), last access 12/28/2021.

https://www.nature.com/articles/483250a
https://www.pmlive.com/pharma_news/bayer_fails_to_overturn_nexavar_compulsory_licence_in_india_466101
https://www.pmlive.com/pharma_news/bayer_fails_to_overturn_nexavar_compulsory_licence_in_india_466101
https://guthyjacksonfoundation.org/about-us/
https://guthyjacksonfoundation.org/gjcf-10-years/
https://little-mermaid.fandom.com/wiki/Part_of_Your_World_(Finale)
https://little-mermaid.fandom.com/wiki/Part_of_Your_World_(Finale)
https://doi.org/10.1016/j.bj.2022.01.009
https://doi.org/10.1016/j.bj.2022.01.009


11 https://case.edu/med/neurology/NR/MRI%20Basics.htm, last
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12 https://health.clevelandclinic.org/can-a-vampire-facial-

make-you-look-younger/, last access 12/25/2021.
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mitigate possible complications and enhance safety of the

health care personnel [39].

Hsiao et al. evaluated the outcome of a total of 416 emer-

gency endotracheal intubations in the general ward, the

intensive care unit (ICU) and the emergency department (ED)

in 2015 and 2016 in a tertiary care facility. Emergency in-

tubations in the ICU and general ward were less successful

than those performed in the ED, calling in an anesthesiologist

especially in the case of difficult intubations in the ED led to a

higher rate of neurologically intact survival [40].

Monitoring asphyxiated neonates

Cerebrovascular pressure autoregulation constitutes a vital

protective mechanism of the brain in order to maintain a

relatively constant cerebral blood flow (CBF). Impairments in

the autoregulation increase the risk of brain injury and

neurological disabilities, and especially infants are highly

sensitive to changes in CBF [41]. Perinatal asphyxia may lead

to alterations in CBF, hence close monitoring of the neonatal

cerebral circulation is required in the case thereof [42].

Ho et al. conducted a retrospective cohort study in the

neonatal ICU, assessing the correlation between middle ce-

rebral artery (MCA) flow velocity and the severity of hypoxic

ischemic encephalopathy (HIE) in neonates who received

therapeutic hypothermia (TH) [43]. TH has been introduced in

2010 in Taiwan as a treatment for HIE newborn patients and

consensus recommendations were determined in 2015 [44].

Ho et al. concluded that mean flow velocity in MCA is corre-

lated to the severity of MRI brain injury. The team suggests the

use of transcranial Doppler sonography as a potential pre-

dictive tool for neurodevelopmental outcomes during the first

days in asphyxiated neonates [43].

Resistance associated variants in HCV

Since 2011 a new therapeutic approach against hepatitis C

virus (HCV) has been approved in the form of direct-acting

antivirals (DAA). A new generation of DAAs, that then came

two years later, turned out to be even more effective by

increasing rates of sustained viral response up to 100% while

at the same time proving to be less toxic and more tolerable

than the conventional combination strategy of pegylated

interferon and ribavirin [45]. DAAs revolutionized patient care

by targeting the replication cycle of HCV, resulting in pro-

gressively shorter durations of treatment, mainly in patients

without comorbidities. A pitfall of DAAs lies in the emergence

of drug-resistant HCV variants [46]. The mutations occur in

the non-structural (NS) proteins 5A and 5B of the HCV genome

and the specific resistance associated variants (RAVs) depend

on the virus subtype as well as geography [47].

In a retrospective, single-center cohort study Tsai et al.

determined the prevalence of NS5A RAVs in Taiwanese HCV-

infected patients, advocating for takingmutated HCV variants

into consideration before using NS5A inhibitors [48].

Cardiovascular health parameters in Taiwanese population

When evaluating the output of magnetic resonance imaging

(MRI), tissues can be characterized by two different relaxation
times T1 and T2, respectively longitudinal relaxation time

(rate at which excited protons return to equilibrium) and

transverse relaxation time (time until spinning protons lose

phase coherence).11

The timely assessment of myocardial tissue health is

essential because of the low capacity in myocardial regener-

ation. Amethod to perform a quantitative mapping is through

cardiac MRI (CMRI). Tsai et al. emphasize the need to evaluate

the relationship between clinical parameters and quantitative

mapping from CMRI in Asian population as the relaxation

time in healthy myocardium has been previously reported for

Caucasian population only. Tsai's and colleagues' retrospec-
tive study in 93 healthy, Taiwanese participants summarizes

the cohort specific relaxation times and furthermore positive

and negative correlations between ejection fraction and pulse

rate to relaxation times in dependence of age and gender [49].
Vampire facial

Platelet-rich plasma (PRP) injections have won in popularity

due to their range of possible applications for medical and

cosmetic purposes while at the same time involving few side

effects and a low risk procedure. The term “vampire facial” for

instance refers to the use of autologous PRP for rejuvenating

skin by reducing wrinkles, scars and sun damage in facial

areas,12 although the technique is then often used in combi-

nationwith laser treatments, dermal fillers ormicroneedling to

significantly improve skin appearance, texture and tone [50].

PRP has proven to be promising for treating various

musculoskeletal disorders and especially supports the repair

of tissues with poor healing capacity like tendons, cartilage

and ligaments. PRP is hence used for therapeutic purposes in

the case of osteoarthritis of knee and hip, plantar fasciitis,

lateral epicondylitis, rotator cuff tendinopathy and patellar

tendinopathy [51]. The positive effect of PRP is based on the

platelet growth factors that support the phases of wound

healing. However, preparation protocols vary strongly, lead-

ing to inconsistencies in patient outcomes [52].

For treatment of chronic knee osteoarthritis (KO), ultra-

sound or fluoroscopy guided genicular nerve block success-

fully alleviate pain and improve knee function [53].

In a single-blinded, case-controlled study Chen and team

explored the proteomic changes in synovial fluid in between

and after PRP injections either in combination with saline or

5% dextrose water in genicular nerve blocks in elderly pa-

tients. The addition of dextrose augments the positive effect

of PRP in treating KO, and thus constitutes a feasible treat-

ment option for patients who are looking for a non-surgical,

conservative treatment option [54].
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