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Abstract :
nSARS-CoV-2 has caused a worldwide pandemic since 2019. Majority of patients suffering from COVID-19 have reported respiratory symptoms like
fever, cough and shortness of breath as their main symptoms. Among the patients suffering from non-respiratory symptoms of COVID-19 infection,
anosmia has been one of the most common complaints. The reason behind loss of smell in COVID-19 may be explained by the fact that the nasal
mucosa is rich in ACE-2 receptors. Since nSARS-CoV-2 enters the body through these receptors, involvement of the nasal mucosa is the chief cause
of anosmia. This problem can range from 10-14 days with spontaneous remission, while some patients have not yet recovered and the damage seems
to be permanent.
A trial was conducted with 300 patients (all tested RT-PCR positive for COVID-19) who complained of anosmia. All of these patients were given
multivitamin tablets twice daily for 15days. Each of these tablets contained:
●
●
●
●
●
●

Thiamine (Vitamin B1) 10mg
Riboflavin (Vitamin B2) 10mg
Niacin (Vitamin B3) 45mg
Pantothenic acid (Vitamin B5) 50mg
Pyridoxine (Vitamin B6) 3mg
Methylcobalamin (Vitamin B12) 15mcg

201 patients (67%) reported their anosmia cured within 10 days of onset of symptoms whereas the median time of patients not receiving multivitamin is
18days. The results clearly show beneficial effects of Vitamin B complex.

Introduction
A novel Coronavirus, SARS-CoV-2 was first identified as a cluster of pneumonia cases in Wuhan, China in 2019 causing a global pandemic spanning
over 160 countries. In the first three months after COVID-19 emerged nearly 1 million people were infected and 50,000 died. By the end of August
2020, above 27 million confirmed positive cases have been reported causing above 0.9 million deaths across the globe.
Coronaviruses
Numerous coronaviruses, first discovered in domestic poultry in the 1930s, cause respiratory, gastrointestinal, liver, and neurologic diseases in
animals. However, only 7 coronaviruses are known to cause disease in humans.

Three of the 7 coronaviruses cause much more severe, and sometimes fatal, respiratory infections in humans than other coronaviruses and have
caused major outbreaks of deadly pneumonia in the 21st century1:
●
●
●

SARS-CoV : identified in 2003, cause of an outbreak of severe acute respiratory syndrome (SARS) that began in China near
the end of 2002.
MERS-CoV : identified in 2012, cause of Middle East respiratory syndrome (MERS).
SARS-CoV2 : identified in 2019, cause of coronavirus disease 2019 (COVID-19) that began in Wuhan, China in late 2019 and
spread worldwide.

COVID-19 research efforts build on earlier research on severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS),
which also are caused by coronaviruses. MERS is a viral respiratory disease that was first reported in Saudi Arabia in September 2012 and has since
spread to 27 countries, according to the World Health Organization. Some people infected with MERS coronavirus (MERS-CoV) develop severe acute
respiratory illness, including fever, cough, and shortness of breath. From its emergence through January 2020, WHO confirmed 2,519 MERS cases
and 866 deaths (about 1 in 3). Among all reported cases in people, about 80% have occurred in Saudi Arabia2.
Infection with SARS coronavirus (SARS-CoV) can cause a severe viral respiratory illness. SARS was first reported in Asia in February 2003, though
cases subsequently were tracked to November 2002. SARS quickly spread to 26 countries before being contained after about four months. More than
8,000 people fell ill from SARS and 774 died. Since 2004, there have been no reported SARS cases3.
Research evidence suggests that SARS-CoV and MERS-CoV originated in bats, and it is likely that SARS-CoV-2 did as well. SARS-CoV then spreads
from infected civets to people, while MERS-CoV spreads from infected dromedary camels to people. Scientists are trying to determine how
SARS-CoV-2 spread from an animal reservoir to people4.

Unlike the other Coronaviruses, SARS-CoV-2 enters the human body through Angiotensin Converting Enzyme 2 (ACE2) Receptor. These receptors
are present almost throughout the body causing a wide range of symptoms in COVID-19 infections. Respiratory symptoms like fever, cough, sore
throat and shortness of breath predominate in most patients, often associated with non-specific symptoms such as fatigue, myalgia, headache5. Apart
from these, COVID-19 patients also suffer from symptoms indicating involvement of other organs including diarrhoea, skin rash, loss of taste and loss
of smell6.
Though respiratory symptoms remain the most common manifestations in COVID-19 infections, a large number of patients are complaining of new loss
of smell (anosmia) and/or taste (dysgeusia) as their only or most predominant symptom. While some of these patients suffering from anosmia are
spontaneously regaining their sense of smell within 10 to 14 days, others are facing a long-term problem regarding the same.
The aim of this study is to assess the incidence of anosmia in COVID-19 patients and also to provide suggestions for a better outcome.
Anosmia
Anosmia can be caused by a variety of causes, upper respiratory infections being a very
frequent aetiology. Post-infectious olfactory dysfunctions including anosmia is caused either
by damage to the olfactory epithelium or central olfactory processing pathways7. On the
other hand, anemia and presumably the poor oxygen transport that ensues has been shown
to result in dysgeusia8.
To know the cause of anosmia in patients suffering from COVID-19 infections, we must look
at the histology of the nasal mucosa including gene expressions. ACE2 receptor expression
is much more prominent in the nasal mucosa when compared to the lower airways and lung
parenchyma9,10.

Since SARS-CoV-2 enters the body through ACE2 receptors, the nasal mucosa is
obviously more frequently involved in the disease process than any other respiratory tissue.
Another cause of anosmia in COVID-19 patients has been linked to the discovery of
sustentacular cells (SUS) present in the olfactory endothelium, expressing high levels of
ACE211. Damage to SUS cells can most likely lead to impaired olfactory perception even
without SARS-CoV-2 virus transfer to Olfactory receptor neurons. This is due to the fact that
SUS cells are functionally and anatomically tightly linked with Olfactory receptor neurons.
First, SUS cells protect olfactory neurons by detoxifying volatile chemicals by expressing
enzymes from the cytochrome P450 family. Second, SUS cells endocytose the
odourant-binding proteins–odour complexes after initiation of signal transduction at the
neurons’ cilia to allow the next round of odour binding to the receptor. Finally, SUS cells
supply Olfactory receptor neurons cilia, where olfactory receptors are located, with additional
glucose. This process is essential to complement the high-energy demands of the olfactory transduction cascade. Taking all of the above facts into
account, the impairment of SUS cells caused by viral infection can easily inhibit the perception of odourants in adjacent Olfactory receptor neurons12.

Finally, there has been new evidence suggesting SARS-CoV-2 penetration to the
brain along the olfactory nerve since a group of scientists found olfactory bulb
samples were positive for viral RNA13.
While the incidence rate of olfactory dysfunction in patients infected with
SARS-CoV-2 has been seen to be around 50%14, it is usually self-limiting and most
patients have been seen to recover within 4-5 weeks, with a median time of 18
days15. However, there have been reported cases of permanent loss of smell
following COVID-19 infections. This study has aimed to reduce the recovery rate
and also provide relevant management for those with long-term anosmia.

Treatment
This study included 300 consecutive patients who had tested positive for COVID-19 by RT-PCR and complained of anosmia as one of their symptoms.
These patients were selected from hospital admissions (including general ward and ICU), fever clinics, and telemedicine applications. All of these
patients had new anosmia due to COVID-19 infection which had not resolved yet. Since the patients were selected in various phases of recovery, the
duration of anosmia also varied widely. However, the data obtained has been tabulated in three groups :
1.
2.
3.

Within 1 week of onset of anosmia (Group A)
2nd week of persistent anosmia (Group B)
Anosmia continuing beyond 3 weeks from onset of symptoms (Group C)

Groups

Admitted In-patients

Fever Clinic

Telemedicine applications

A

27

39

78

B

18

54

61

C

4

11

8

Table 1: Patient Groups and Modes of Consultation

All of these patients were given multivitamin tablets twice daily for 15days. Each of these tablets contained:
●
●
●
●
●
●

Thiamine (Vitamin B1) 10mg
Riboflavin (Vitamin B2) 10mg
Niacin (Vitamin B3) 45mg
Pantothenic acid (Vitamin B5) 50mg
Pyridoxine (Vitamin B6) 3mg
Methylcobalamin (Vitamin B12) 15mcg

Patients were evaluated using the Cross-Cultural Smell Identification Test (CC-SIT)16. CC-SIT is a variant of University of Pennsylvania Identification
Test (UPSIT) which uses “scratch-and-sniff” cards to identify patients suffering from olfactory dysfunctions17. Here, as per CC-SIT protocol, each
patient’s olfaction was tested using 12 common odourants : banana, chocolate, cinnamon, gasoline, lemon, onion, paint thinner, pineapple, soap,
smoke, and turpentine. The test took around 5 minutes for each patient. Patients on telemedicine applications, for whom in-person examinations were
not possible, the same tests were done by the patients themselves under telephonic supervision.
Results
295 of all the 300 patients in this study had regained their sense of smell within 20days of starting the multivitamin tablets. A detailed study from the
data obtained reveals that 143 patients (47.6%) showed symptomatic relief within the first 5 days of medication onset; 136 patients (45.3%) were
relieved within 10days. Previous data concludes that the mean duration of anosmia in COVID-19 patients ranged from 14 to 21 days18.
It is apparent from the data tabulated above there is a correlation between the onset of symptoms and the time taken for recovery. However 201
patients (67%) recovered within 10days from onset of the multi-vitamin treatment.

Relief of Symptoms

Group A

Group B

Group C

Within 5 days

28

98

17

103

31

2

11

4

1

th

th

Between 5 and 10 day
th

th

Between 10 and 20 day

Table 1: Patient Groups and Relief of Symptoms

Explanation
B vitamins are a complex of eight water-soluble compounds with chemically distinct structure and essential role in the cell metabolism as they act as
coenzymes in a variety of anabolic and catabolic enzymatic reactions. They often coexist in the same type of food, but individual B supplements can be
used separately, as each one presents specific properties, being either a cofactor for essential metabolic processes or a precursor in the same area.
Though the individual components of Vitamin B complex has been studied separately, evidence shows improvement in endothelial functions linked with
supplementation of Vitamin B complex19.
Again, Vitamin B complex, specially a combination of Vitamins B1, B6 and B12 have been shown to improve nerve conduction velocity20. Though the
exact reason for this is not well understood, it is thought to be associated with one carbon metabolism that plays a pivotal role in transmethylation
reactions involving the formation of S-adenosylmethionine (SAM), which is an important substrate for epigenetic mechanisms21.

Conclusion
Olfactory dysfunction is one of the commonest symptoms of COVID-19 infections across the globe. While most patients have recovered spontaneously,
some seem to have developed permanent symptoms. The patients who recovered have a wide range of recovery periods. Since no proper guideline
exists till now which addresses anosmia, this article has studied the effect of oral Vitamin B complex on patients suffering from anosmia due to
COVID-19 infections. The results clearly show beneficial effects of Vitamin B complex.
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