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Association of Anosmia and Positive SARS-CoV-2
(COVID-19) RT-PCR Test Results Among Patients
in the Quezon City General Hospital

ABSTRACT
Objective: To determine the association of anosmia and positive SARS-CoV-2 (COVID-19) RT-PCR
test results among patients in a tertiary government hospital in Metro Manila.

Methods:
Design: Cross-Sectional Study
Setting: Tertiary Government Training Hospital
Participants: Patients aged 18 years old and above who consulted or were admitted

with COVID-19 symptoms at the Quezon City General Hospital in the Philippines from July to
September 2020 answered an offline version of the American Academy of Otolaryngology - Head
and Neck Surgery AAO-HNS COVID-19 Anosmia Reporting Tool prior to undergoing (COVID-19)
RT-PCR testing.

Results: Out of 172 participants, 63 (36.6%) presented with anosmia. Sixty (95.2%) out of 63
of those with anosmia had a positive COVID-19 RT-PCR test result. Forty-one (65%) participants
reported anosmia as the first symptom while the most common associated symptoms were fever
(59%), cough (50%), and rhinorrhea (31%). There was a significant association between anosmia
and positive SARS-CoV-2 (COVID-19) RT-PCR tests (X>=33.85, df=1, p<.0001). A significantly higher
proportion of patients with anosmia were positive for COVID-19 than those without anosmia at
95.2% and 52.3% respectively. The risk for COVID-19 among patients with anosmia was almost
two times higher than those without anosmia (RR=1.82; 95%Cl:1.51 - 2.20; p<.0001).

Conclusion: Anosmia was associated with a positive SARS-CoV-2 (COVID-19) RT-PCR test in more
than 95% of those who reported the symptom. Anosmia should be considered as a red flag sign
which should be included in the screening of persons suspected of being infected with COVID-19
to help mitigate further spread of the virus.

Keywords: anosmia; olfactory dysfunction; loss of sense of smell; coronavirus; SARS-CoV-2; pandemic;
2019-NCoV; COVID-19

According to the Johns Hopkins University Coronavirus Resource Center, there have
been 33.4 million cases of the coronavirus disease (COVID-19) globally with over 1 million
deaths recorded worldwide as of this writing." The World Health Organization has reported 33.2
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million cases with over 999,000 deaths recorded.? In the Philippines,
there were 309,303 confirmed cases and 5,448 deaths by the end of
September 2020 with the National Capital Region consistently having
the most number of COVID-19 positive individuals.> Transmission
has been increasing at an exponential rate, and early detection and
prompt testing are crucial to control the spread of the disease.

Various studies have shown that apart from fever, cough, and
dyspnea, anosmia (loss of sense of smell) is an early symptom that may
have arole in screening for COVID-19.#¢ Lechien and colleagues showed
that 85.6% of COVID-19 cases presented with olfactory dysfunction.*
Another study showed that 11.8% of patients reported anosmia early in
the course of the disease preceding other clinical manifestations.’ The
American Academy of Otolaryngology-Head and Neck Surgery (AAO-
HNS) released the initial findings of the COVID-19 Anosmia Reporting
Tool (https.//www.entnet.org/content/reporting-tool-patients-anosmia-
related-covid-19) that reported anosmia was observed in 73% of cases
prior to diagnosis and that 26.6% of patients reported anosmia as their
initial symptom.® In the absence of local studies, this study was initiated
to establish a basis for using anosmia as a possible early screening
symptom to identify patients with COVID-19 in our setting.

The objective of this study was to determine the association of
anosmia and positive SARS-CoV-2 (COVID-19) RT-PCR tests among
patients in our tertiary hospital in Metro Manila.

METHODS

This cross-sectional study was approved by the Planning,
Development, Education and Research Office / Hospital Training Office
of the Quezon City General Hospital.

All patients (including healthcare workers) aged 18 years old and
above with COVID-19 symptoms such as cough, fever, and difficulty
of breathing who consulted and/or were admitted in the Quezon City
General Hospital from July to September 2020 were considered for
inclusion. Excluded were those with nasal problems (sinusitis, nasal
mass, nasal polyps, nasopharyngeal cancer, history of nasal trauma),
pre-existing olfactory dysfunction, and those with altered states of
consciousness or who were in cardiorespiratory distress and were not
able to understand and answer the COVID-19 Anosmia Reporting Tool.

The sample size was computed using a 95% level of confidence
and 80% power of the study. With an estimated proportion of patients
with loss of smell among those positive and negative for COVID-19 of
59.41% and 18.97%, respectively. Based on the study by Menni et al.’
at least 19 patients per group was needed. A 20% allowance was added
to come up with at least 23 patients per group.
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Where:
n =isthe number of subjects needed
P1 = proportion of patients with loss of taste and smell among
those COVID-19 (+) =
=59.41% = 0.5941
Q1=1-P1=1-0.5941=0.4059
P2 = proportion of patients with loss of taste and smell among
those COVID-19 (-) =
=18.97% =0.1897
Q2=1-P2=1-0.1897=0.8103
p=(P1+P2)/2=0.3919
q=1-p=1-03919=0.6081
Za =95% confidence level = 1.96
Z3 = 80% power of the study = 1.28

Informed consent was obtained prior to inclusion, and enrolled
participants were administered a bilingual version of the AAO-HNS
COVID-19 Anosmia Reporting Tool prior to undergoing the COVID-19
RT-PCR swab test. (Figure 1) Permission to utilize an offline bilingual
version of the tool was obtained from the AAO-HNS Anosmia Team.
Participants were assisted in accomplishing the reporting tool if they
had questions or clarifications. The AAO-HNS created the COVID-19
Anosmia Reporting Tool for Clinicians in March 2020 and published it
online with the purpose of acquiring data from healthcare providers
around the world to serve as a database for emerging data on COVID-19
related anosmia.’ Experts from the AAO-HNS Infectious Disease and
Patient Safety and Quality Improvement Committees developed this
tool, ensuring adequate face validity. The bilingual study version of
this tool was not validated, as the Filipino annotations were only added
without changing the English elements.

After answering the questionnaire, participants underwent
COVID-19 RT-PCR swab test using one of the following testing kits,
depending on the institution to which the specimens were sent:
GenAmplify™ COVID-19 rRT-PCR Detection Kit (Manila HealthTek, Inc.,
Marikina, Philippines), Sansure Biotech Inc. 2019-nCov Nucleic Acid-
Based Diagnostic Reagent Kit, PCR-Flourescence Probing (Hunan,
People’s Republic of China), or the genesig” Real-Time PCR Coronavirus
COVID-19 (CE IVD) Kit (Chandler’s Ford, UK). Specimens at the time
were sent to Department of Health (DOH) - approved testing facilities
such as Philippine Genome Center, Chinese General Hospital and
Medical Center, and St. Luke’s Medical Center. Per hospital protocol, the
COVID-19 RT-PCR test results were retrieved by the QCGH Department
of Pathology for documentation and safe-keeping, and copies of results
were sent to those tested through e-mail with printed copies sent to the
concerned outpatient clinic or in-patient ward for admitted patients.
The clinic or ward copies were those accessed for this study.
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Responses were tabulated and collated using MS Excel for Mac
version 16.13 (Microsoft Corporation, Redmond, WA, USA). Participants
with incompletely accomplished COVID-19 Anosmia Tool for Clinicians
and those whose RT-PCR tests turned out “Invalid” (due to insufficient
specimen collection) were further excluded from the study.

STATA 13.1 (StataCorp LLC, College Station, TX, USA) was used
for data analysis. Descriptive statistics were used to summarize
the demographic characteristics of participants. Frequencies and
proportions were used for categorical variables and mean and SD for
normally distributed continuous variables. The independent Sample
T-test and Chi-square test were used to determine the difference of
mean and frequency between patients with and without COVID-19,
respectively. Relative risk and corresponding 95% confidence intervals
were computed to determine the association of anosmia and COVID-19.
Null hypotheses were rejected at 0.05 a-level of significance.

RESULTS

A total of 172 participants suspected of COVID-19 infection who
underwent RT-PCR test were included in the study. One hundred
seventeen (68%) were positive for COVID-19 while 55 (32%) were
negative. Ages ranged from 19 to 88 years with a mean of 42.55 years.
Almost 53% were <40 years old. Using independent t-test, there was
a significant difference in the age of patients who were positive and
negative for COVID-19 (t=3.79, df=170, p=<.001). The age of patients
positive for COVID-19 was significantly higher than those with negative
results, with a mean of 45.58 years and 36.12 years respectively. There
were 81 (47.1%) males and 91 (52.9%) females. Sixty-one out of 81
(75.3%) and 56 out of 81 (61.5%) were RT-PCR positive for males and
females respectively. There was a significant difference in the proportion
of males and females with or without COVID-19 (X?=3.74, df=1, p=.05).

Using chi-square test, there was a significant association between
anosmia and SARS-CoV-2 RT-PCR (COVID-19) test results (X?=33.85,
df=1, p<.0001). A significantly higher proportion of patients with
anosmia were positive for COVID-19 than those without anosmia at
95.2% and 52.3% respectively. The risk for COVID-19 among patients
with anosmia was almost two times higher than those without anosmia
(RR=1.82; 95%Cl:1.51 - 2.20; p<.0001).

Outof 172 patientsincluded in the study, 63 (36.6%) reported having
anosmia and all of these manifested prior to diagnosis. Sixty (51.2%)
out of 117 COVID-19 positive individuals reported loss of smell as one
of their symptoms. Anosmia was the first symptom in 41 (65%) of these
patients. For the 22 (34.9%) patients who had other symptoms prior to
onset of anosmia, the most common were fever (59%), cough (50%),
and rhinorrhea (31%). Of the 63 patients with anosmia, 60 (95.2%) had
a positive COVID-19 RT-PCR test result while 3 (4.7%) were negative.
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DISCUSSION
The study showed that there was a significant association between
anosmia and positive COVID-19 RT-PCR test results. More than 50%
of diagnosed COVID-19 patients in the present study presented with
anosmia. In the literature, the incidence of anosmia varies from a low

COVID-19 ANOSMIA REPORTING TOOL

1. Medical Specialty of Submitting Provider. (If patient, enter “self”).
Kung pasyente, ilagay ang “sarili”".

4. Patient location at time of |5 \hat s the COVID status of the patient

2. Patient Age 3. Patient Gender . .
e Ag Kasarian diagnosis Estado ng COVID infection ng pasyente
Lokasyon
[l Test Positive [0 Test Negative
(Positibo) (Negatibo)
[ Male (Lalaki) |1 United States [ Test results pending ~ [] Others

[ Female (Babae) |C) Others (tba pa) (Naghihintay pa ng resulta) ~ (Iba pa)
] Presumed positive

na positibo)

6. Is the source of the COVID-19
infection identifiable?
Alam ba kung saan nanggaling ang

7. Please list any risk factors for COVID-19 infection present.
Piliin ang mga risk factor para mahawa sa COVID-19

Homeless (Walang tirahan)

Congregant living (dorms, shelters, prison, assisted living, etc.)
(Maraming kasama sa tirahan tulad ng dormitory, preso, atbp.)

Travel to known areas with widespread community
transmission (Galing sa lugar na may kaso at hawaan ng COVID)

Other (Tha pa)

None (Wala)
Healthcare worker
(Nagtatrabaho sa ospital)
First responder
(Unang tagatugon tulad ng
pulis, bombero, athp.)
Close contact with a
confirmed case
(Nakasalamuha ng

[0 Yes (00)
7 No (Hindi)

10. Did the patient have any

9. When was the anoslmxa (lo§s of other symptoms BEFORE
sense of smell) or (odd of
8. Other risk factors/comorbidities (alteration of sense of taste) e R e tal
1Iba pang mga risk factor/karamdaman first noticed by the patient? T e )
Kailan nagsimula ang pagkawala ng. A L e
pang-amoy? D
None (e Ciiseasrnntma.” fanosi
Smoking (Naninigarilyo) (Sakit sa baga/hika) [ Before diagnosis
Head trauma Cardiac disease (Sakitsa puso) (Bago m.akumplr.mung kaso) [ Yes (00)
(Naaksidente sa ulo) Neurologic disease [0 After diagnosis 1 No (Hindi)

Sinusitis/Allergy

(Matapos makumpirmang kaso)
(Sakit sa sinus at allergy)

(Sakit sa utak at mga ugat)
Other (Tba pa)

12. What was the condition of the [13. Did the patient’s condition
COVID-19 infection at the worsen or improve after the
time the i i i ia was
was observed? observed?

G el e Lumala ba bumuti ang kundisyon
'magkaroon ka ng pagkawala ng mo matapos mawalan ng pang-
pang-amoy? amoy?

11. What symptoms did the patient have
AT THE TIME of anosmia/dysgeusia?
Ano pang ibang sintomas ang meron ka KASABAY ng
pagkawala ng pang-amoy?

Headache (Masakit ang ulo)
Nasal congestion
(Pagbabara ng llong)
Rhinorrhea, runny nose

None (Wala)
Fever (Lagnat)
Chills (Panginginig)

[0 Inpatient/hospitalized

(Naka-admit sa ospital) 1 Worsen (Lumala)

Malaise, fatigue (Sinisipon) [0 Outpatient Ol Improve (Bumuti)
(Panghihina n Ipag Gastroi distress Napauwi
Cough (Ubo) (Pagsakit ng stkmura/pagdudumi) (Napauwi)

Other (Tba pa

16. Did the patient receive
treatment for the anosmia?
Ginamot ba ang pagkawala ng pang-

14. What is the patient’s current

T : 15. Did the anosmia/dysgeusia
COVID-19 infection status?

resolve?
Ano ang kasalukuyang estado ng

pamisins Bumuti ba ang pagkawala ng pang-amoy? T
[ Active (Akeib
© (Aktibo) 1 Yes (00) 1Yes (0o)

[ Recovered (Gumaling) y y
[ No (Hindi) [1No (Hindi)

[ Deceased (Pumanaw)

17. C Additional infe

Iba pang impormasyon

Source: American Academy of Otolaryngology-Ficad and Neck Surgery (2020)

Figure 1. AAO-HNS COVID-19 Anosmia Reporting Tool (bilingual adaptation). Reproduced and
used with permission from: AAO-HNS Anosmia Team

of 22.7 to as high as 85.6%.*”® These reports support the inclusion of
anosmia as part of the constellation of symptoms of COVID-19 infection.

In the current study, more than 95% of patients who presented
with anosmia had a positive COVID-19 RT-PCR test result. Taking into
consideration the likelihood of getting a positive COVID-19 RT-PCR
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test result for patients who present with anosmia, it appears that the
prevalence is high, with a risk for COVID-19 infection being two times
higher than those without anosmia. This suggests that anosmia is
highly associated with a positive COVID-19 RT-PCR test result and may
be a strong predictor of COVID-19 infection.

Anosmia was the first symptom reported by more than 60%
of patients in this study. In contrast, only 11.8, 27, and 35.5% of
patients had anosmia as the initial presenting symptom reported in
the studies of Kaye, Lechien, and Beltran-Corbellini, respectively.*6'°
Other symptoms included fever, cough, rhinorrhea, nasal congestion,
malaise/fatigue, and dyspnea. When it comes to symptoms frequently
associated with anosmia, our results were similar to those of Wee and
colleagues which revealed fever as the most common, followed by
cough, and rhinorrhea.®

In the study by Kaye, only 27% of patients with anosmia noted
improvement within a mean time of 7.2 days while majority (85%)
noted improvement within 10 days® However, the diagnosis of
some patients was only presumed and not confirmed. Lechien and
colleagues noted olfactory dysfunction related to COVID-19 in 85.6%
of their sample population - 79.6% of which were anosmic and 20.4%
were hyposmic.* Early olfaction recovery rate was noted in 44% while
olfactory function was recovered in 72.6% of cases, occurring within
8 days upon resolution of the disease. Anosmia persisted even after
resolution of other symptoms in 63% of cases.” In the present study,
anosmia resolved in 38 (60.3%) patients while 25 (39.7%) claimed to
have persistence of loss of smell. Almost three quarters of patients in
the present study reported that their symptoms worsened after the
onset of anosmia, early in the disease timeline. It would be worthwhile
to monitor and follow up the course of anosmia of each patient.

The exact mechanism of how SARS-CoV-2, the etiologic agent for
COVID-19, inflicts olfactory dysfunction is yet to be elucidated but
a theory posits that direct extension through the nasal mucosa and
to the olfactory bulb contributes to the neuroepithelial dysfunction
brought about by this virus.**° The virus appears to have an affinity
for angiotensin-converting enzyme 2 (ACE2) receptors which are
abundant in goblet and ciliated cells in the nasal and respiratory tract
epithelium, and sustentacular and basal cells in close proximity with
olfactory receptors cells.***!" These are viable theories underlying
anosmia in COVID-19 infection with more avenues and facets remaining
to be explored. This adds to the list of viruses that affect nerves in the
otolaryngologic domain such as herpes zoster oticus, Ramsay hunt
syndrome, and Bell's palsy to name a few.

Our study has certain limitations. A full physical and endoscopic
examination of the patients was not performed to exclude anatomical or
other conditions which may cause anosmia apart from nasal problems
listed as exclusion criteria. Participants did not undergo objective tests
to evaluate olfactory function and confirm the subjective reports of
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anosmia. Such tests were made more difficult by existing protocols to
minimize exposure and avoid close contact to prevent further spread
of infection. The study used a cross-sectional design, hence, disease
progression from the participants’ point of entry in the study until
resolution of the condition were not monitored and documented. In
addition, since participants were asked to look back at the preceding
events in their history, certain details may not be recalled clearly.

We recommend that anosmia be included in local COVID-19
symptom checklists and that it be utilized or considered as a screening
symptom in various screening tools, such as health declaration forms.
A nationwide, multicenter study on anosmia related to COVID-19
infection may be undertaken to better characterize its onset, relation
and course.

In conclusion, our study showed that anosmia was associated with
a positive SARS-CoV-2 (COVID-19) RT-PCR test in more than 95% of
those who reported the symptom. Anosmia should be considered as
a red flag sign which should be included in the screening of persons
suspected of being infected with COVID-19 to help mitigate further
spread of the virus.
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