
in patients were safe and effective based on elevated 24-hour hemo-
globin results or improved symptoms, with no hemolytic reactions
or other adverse transfusion reactions.5

Discussion

Wehave demonstrated that pasteurization did not affect the results
of transfusion compatibility testing and that blood transfusion
based on this improved testing were safe and effective. Because
the heat-inactivation method was simple, efficacious, and cost-
effective, it could be employed for the protection of laboratory
staff, especially in resource-poor regions during the COVID-19
pandemic.

Since virus activity testing was not available in our laboratory,
we were unable to determine whether the virus can still be
contagious after thermal inactivation. Reports indicated that
SARS-CoV-2 was sensitive to heat and thermal inactivation could
efficiently eliminate the coronavirus infectivity.6 Heat treatment
causes RBCs to rupture and form RBC fragments, which may have
affected the detection results. Especially in gel microcolumns,
false-positive results are likely. Therefore, the classic test-tube
method should be used to instead of blood-type cards to perform
blood-group typing of the heat-treated samples. However, irregu-
lar antibody screening and cross-matching could be performed
using the anti–human-globulin card method.

In conclusion, during the COVID-19 pandemic, pasteurization
can be used to test transfusion compatibility, to protect laboratory
staff from infected samples, and to ensure safe and effective

transfusion. Moreover, pasteurization is convenient and quick
and suitable for use in hospitals.

Acknowledgments. None.

Financial support. This study was supported by the National Natural Science
Foundation of China (grant no. 81873574) and by the Emergency Special
Science and Technology Plan Project of COVID-19 Epidemic of Changsha
City (grant no. 37935).

Conflicts of interest. All authors report no conflicts of interest relevant to this
article.

References

1. She J, Jiang J, Ye L, et al. 2019 novel coronavirus of pneumonia in Wuhan,
China: emerging attack and management strategies. Clin Transl Med
2020;9:19.

2. Chan JF, Yuan S, Kok KH, et al. A familial cluster of pneumonia associated
with the 2019 novel coronavirus indicating person-to-person transmission: a
study of a family cluster. Lancet 2020. doi: 10.1016/S0140-6736(20)30154-9.

3. Judson SD, Munster VJ. Nosocomial transmission of emerging viruses via
aerosol-generating medical procedures. Viruses 2019;11(10): pii: E940.

4. Ong SWX, Tan YK, Chia PY, et al. Air, Surface environmental, and personal
protective equipment contamination by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) from a symptomatic patient. JAMA 2020.
doi: 10.1001/jama.2020.3227.

5. Carson JL, Grossman BJ, Kleinman S, et al.Red blood cell transfusion: a clini-
cal practice guideline from the AABB. Ann Intern Med 2012;157:49–58.

6. RabenauHF, Cinatl J, Morgenstern B, et al. Stability and inactivation of SARS
coronavirus. Med Microbiol Immunol 2005;194(1–2):1–6.

India fights hard to neutralize the spread of COVID-19

Govindasamy Agoramoorthy PhD
College of Pharmacy and Health Care, Tajen University, Yanpu, Pingtung, Taiwan

To the Editor—Anovel coronavirus (SARS-CoV-2) that originated
in Wuhan, China, has created a pandemic across 198 countries
over the first few months of 2020.1 As of April 5, 2020, India
has 3,072 confirmed cases, 213 recovered persons, and 75 deaths,
and more new cases are emerging rapidly. India has a huge
population of >1.3 billion people, and cities such as Delhi,
Mumbai, Kolkata, Chennai, Bangalore, Hyderabad, and Pune
harbor millions of people who rely on public transportation.
The government has aggressively promoted social distancing to
minimize the spread of this virus.

On a daily basis, millions of people pass through crowded train
stations such as Delhi, Howrah, Sealdeha, Mumbai, and Chennai.
For example, the Sealdha station alone receives 1.8 million passen-
gers, and most are from low- and middle-income families that
depend on intracity transportation. Such close contact among
people in highly crowded areas is potentially catastrophic for

community spread of the virus. In response to this crisis, the gov-
ernment has created expert groups to tackle the practical problems
on the ground. For example, both international and domestic
flights have been grounded.2

Few detection centers to screen for SARS-CoV-2 currently exist,
so a transportation chain is necessary to take samples (eg, sputum,
blood, urine, and nasal swabs) from collection points to testing
centers. Several days are required to obtain test results. In addition,
false-positive and false-negative results can occur and must be
carefully avoided. The country’s elite Indian Council of Medical
Research should create more detection and observation centers
to facilitate a more rapid testing process. Through agencies such
the National Institute of Virology in Pune, the government has
tried to bring factual awareness regarding the virus and to elimi-
nate the spread of false information via social media. However, this
effort needs support from all healthcare NGOs to encourage people
to remain calm and to act rationally.

India’s pharmaceutical industries are also facing difficulties
because they obtain 70% of all active pharmaceutical ingredients
from neighboring China, where the pandemic originally started.3

In addition, pharmaceutical trading companies depend on
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finished products from China such as nebulizers, high-filtration
masks, and thermometers. Due to the shortage of products, goods
are either unavailable in drug stores or are sold at high prices,
beyond the budget of low- and middle-income households.
Similarly, hand sanitizer is scarce in drug stores. Even though
the government is educating people to use masks and hand sani-
tizer, the shortage of materials is a concern that must be dealt with
swiftly.

The Indian government has implemented a strict and timely
quarantine policy for returning workers, either in a hospital or
at home. Violators are prosecuted by law, and adhering to strict
discipline has become a crucial mandate. Furthermore, spraying
alcohol on roads, vehicles, public trains, and personnel to disinfect-
ant people has no value. Vast quantities of alcohol spray are
detrimental to human health.4 Health education must provide
advice based on scientific evidence. The spread of unscientific
information (eg, drinking cow urine to counter the coronavirus)
must be totally stopped. Close monitoring to facilitate a better
understanding of the epidemiology and transmission pattern of
the SARS-CoV-2 virus across all states is vital. The government
needs to consider the effectiveness of public health policies in terms
of their social implications in practice.5

Both central and state governments across India have taken sev-
eral scientific control measures to weed out the spread of the SARS-
CoV-2 virus. The prime minster also initiated a disaster fund for
the South Asian Association for Regional Cooperation (SAARC)

block nations to assist neighboring nations. Within India, several
states have allocated a special fund to deal with the pandemic.
On March 25, 2020, a total lockdown of all states across the nation
was undertaken for 21 days to control the community spread of
the virus. The World Health Organization has praised India’s
response. India should continue the massive efforts against the
SARS-CoV-2 virus along with the already successful “Clean
India” campaign promoted by the prime minister because adopt-
ing better hygiene may contribute to minimizing the spread of this
dangerous pandemic.
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Could COVID-19 represent a negative prognostic factor
in patients with stroke?

Antonio Siniscalchi MD1 and Luca Gallelli MD, PhD2,3
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To the Editor—Coronavirus infectious disease 2019 (COVID-19)
is a highly contagious disease that has become a worldwide pan-
demic. Coronaviruses (CoVs), positive-stranded RNA viruses,
are known to cause respiratory or intestinal infections in humans
and animals.1 Coronaviruses are known to affect the cardiovascular
system.2

The SARS-CoV-2 virus uses the enzyme 2 receptor (ACE2) to
gain entry into cells,3 and these receptors have been revealed in the
neuronal and glial cells of the human brain. Thus, they may be a
potential target of SARS-CoV-2, which might explain the death
of olfactory cells in patients with COVID-19.1 CoVs can enter the
central nervous system through 2 distinct pathways: retrograde
neuronal diffusion or hematogenous diffusion. The spread of
SARS-CoV-2 through the cribriform plaque of the ethmoid bone
during an initial or subsequent infection phase can lead to brain
involvement. In the systemic circulation, the presence of ACE2

receptors on both capillary and neuronal endothelial cells could
be responsible for the subsequent spread and damage to the cer-
ebral nervous system without substantial inflammation. The
presence of CoVs in the cerebral nervous system has been con-
firmed in the cerebrospinal fluid and brain tissues of patients
during autopsies.4,5

Several symptoms indicative of CNS involvement are present
in approximately one-third of COVID-19 patients: dizziness,
headache, impaired consciousness, ataxia, epilepsy, and acute
cerebrovascular disease.1 Changes in the coagulation system
(ie, D-dimer and platelet abnormalities)2,6 and in inflamma-
tory biomarkers (eg, interleukin-6, C-reactive protein, and
ferritin)7 have been reported in COVID-19 patients. In
patients with stroke, the presence of COVID-19 could be a
potential extrinsic factor in the genesis or worsening of stroke.
Infection or high levels of proinflammatory biomarkers indi-
cate significantly increased risk of ischemic stroke, especially
in the elderly.8-10 The onset or worsening of a stroke in these
patients could be caused either by direct damage of the
CoVs on the nervous system and/or by an activation of the
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