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Abstract

Background: Vitamin D is a fat-soluble vitamin; vitamin D is essential to sustain health and it protects against
osteoporosis. It is crucial to the human body’s physiology in terms of muscular movement and neurological signal
transmission, and to the immune system in defense against invading pathogens.

Case presentation: This was a case of a 26-year-old Sudanese woman who presented with a 2-year history of
anosmia, recurrent nasal polyps, back pain, and chronic fatigue. She was diagnosed as having a case of vitamin D
deficiency and responded well to treatment.

Conclusion: There is an association between vitamin D deficiency and recurrent allergic nasal conditions.
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Background
Vitamin D is a fat-soluble vitamin; it is naturally present
in some foods and as dietary supplements. It is also pro-
duced endogenously through exposure to ultraviolet rays
from sunlight. Vitamin D obtained from sun exposure,
food, and supplements is biologically inert and must
undergo two hydroxylations in the body for activation.
The first occurs in the liver and produces 25-
hydroxyvitamin D (25(OH)D), also known as calcidiol.
The second occurs in the kidney and forms the physiolo-
gically active 1,25-dihydroxy vitamin D (1,25(OH)2D), also
known as calcitriol [1].
Vitamin D is found in cells throughout the body; vita-

min D is essential to sustain health and it protects
against osteoporosis. It is crucial to the human body’s
physiology in terms of muscular movement and neuro-
logical signal transmission, and to the immune system in
defense against invading pathogens [2].
Although there are different methods and criteria for

defining vitamin D levels, the criteria Holick proposed

have been widely accepted. In this proposal, vitamin D
deficiency is defined as blood level of less than 20 ng/ml;
insufficiency of vitamin D is defined as blood levels ran-
ging between 20 and 29.9 ng/ml and sufficiency if greater
than or equal to 30 ng/ml [3]. About one billion people
globally have vitamin D deficiency and 50% of the popu-
lation has vitamin D insufficiency. The majority of
affected people with vitamin D deficiency are the elderly,
obese patients, nursing home residents, and hospitalized
patients. Vitamin D deficiency arises from multiple
causes including inadequate dietary intake and inad-
equate exposure to sunlight. Certain malabsorption syn-
dromes such as celiac disease, short bowel syndrome,
gastric bypass, some medications and cystic fibrosis may
also lead to vitamin D deficiency [4].
Vitamin D deficiency is now more prevalent than ever

and should be screened in high-risk populations. Many
conflicting studies now show an association between
vitamin D deficiency and cancer, cardiovascular disease,
diabetes, autoimmune diseases, and neuropsychiatric
disorders [5, 6].

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: drmuhanadkamal@hotmail.com
1Community Medicine and Epidemiology, Faculty of Medicine, Ibn Sina
University, Khartoum, Sudan
Full list of author information is available at the end of the article

Ibrahim and Elnimeiri Journal of Medical Case Reports          (2020) 14:126 
https://doi.org/10.1186/s13256-020-02454-1

http://crossmark.crossref.org/dialog/?doi=10.1186/s13256-020-02454-1&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:drmuhanadkamal@hotmail.com


Case presentation
This was a case of a 26-year-old Sudanese woman, mar-
ried, who has a 3-year-old boy. This woman presented
to our ear, nose, and throat (ENT) department com-
plaining of anosmia for the past 2 years. She had a his-
tory of two functional endoscopic sinus surgeries
(FESSs) for nasal polyps: the first one was 6 years ago
and the second one was 3 years prior to presentation.
She complained of being highly sensitive to different irri-
tants including dust, weather change, perfumes, and
pets.She also stated that she attended more than three dif-
ferent physicians due to generalized fatigue and getting
tired easily after simple daily activity in addition to sleep-
ing for more than 10 hours a day.She attended an ortho-
pedic clinic for unspecified lower back pain that was not
related to any type of trauma or physical activity; a lumbo-
sacral magnetic resonance imaging (MRI) was done and
revealed no abnormal findings.She mentioned that she is
known to be anxious most of the time and aggressive to-
ward simple reactions from her family members. She had
no psychiatric history and was not using any medications.
She was not known to be diabetic or hypertensive or

to have any chronic illnesses; she was not on any regular
medication. She is a housewife of high socioeconomic
status; she is well educated, graduated from dental
school with a bachelor’s degree, but currently not
employed. She has never consumed tobacco or alcohol;
she practiced regular cardio exercises.On examination,
she looked healthy, well, not pale or jaundiced. Her
pulse rate was 74/minute and her blood pressure was
118/70. Her body mass index (BMI) was 26.8. All sys-
tems examinations were normal except for bilateral nasal
polyps. Complete blood count (CBC), renal function test
(REF), electrolyte, liver function test (LFT), thyroid func-
tion test (TFT), urine analysis (general urine test), anti-
nuclear antibody (ANA), and rheumatoid factor (RF)
were all normal. An imaging profile included lumbo-
sacral MRI, a computed tomography (CT) scan of her si-
nuses, and electrocardiogram (ECG), which were normal
except for bilateral nasal polyps and severe sinusitis that
looked allergic to fungi in nature.She underwent FESS
surgery to remove the polyps and clean out her sinuses;
up to 6 weeks after surgery she used nasal steroids
(mometasone furoate 0.005%) two times a day, but her
symptoms regarding anosmia were not improved. MRI
of her brain and a CT scan of her sinuses were done and
both revealed normal features. A vitamin D deficiency
was suggested and the laboratory results revealed a low
vitamin D level of 7 ng/ml. Treatment with vitamin D
supplement was prescribed at 50,000 international units
(IU) weekly for 8 weeks and then 1000 IU maintenance
dose daily, she was advised to take food rich in vitamin
D and get exposed to sunlight for 20 minutes three times
a week after the loading dose of supplement. She was at

regular follow-up for 6 months; at rates of weekly for the
first month, every 2 weeks for the second month, and
monthly for the rest of the follow-up period. At each
visit, she was assessed with clinical history and examin-
ation. It was noticed that the symptoms of tiredness,
sleeping, anosmia, and back pain were dramatically im-
proving during that period. At the 6 months follow-up,
her blood level of vitamin D was normal, she described
her condition as free from all symptoms, and she
returned back to normal physical activity.

Discussion and conclusions
This was a non-classical case of vitamin D deficiency of
a 26-year-old woman who presented with chronic anos-
mia and recurrent nasal polyps. She was diagnosed as
having a case of vitamin D deficiency and responded
well to vitamin D replacement therapy. This case corre-
lated an association between decreased levels of vitamin
D and recurrent nasal polyps that led in time to chronic
anosmia as a result of chronic high sensitivity reactions
triggered by our patient’s autoimmune system. The lit-
erature links chronic rhinosinusitis with nasal polyps
(CRSwNP) with asthma and allergic rhinitis, but the cel-
lular and molecular mechanisms that contribute to the
clinical symptoms are not fully understood. Sinonasal
epithelial cell barrier defects, increased exposure to
pathogenic and colonized bacteria, and dysregulation of
the host immune system are all thought to play promin-
ent roles in disease pathogenesis [7].
Despite all the previous surgical and medical interven-

tions over the past 6 years, our patient’s condition did not
improve and she still complained of anosmia. A study re-
vealed that this patient was experiencing excessive allergic
reactions that led to recurrent nasal polyps. It is well
known that classical clinical effects of vitamin D deficiency
are bones and musculoskeletal-related disorders, several
lines of evidence demonstrate the effects of vitamin D on
pro-inflammatory cytokines, regulatory T cells, and im-
mune responses, with a conflicting interpretation of the
effects of vitamin D on allergic diseases [8].
The working diagnosis was suggested in relation to

some musculoskeletal symptoms and chronic fatigue es-
pecially when the imaging profile for her lower back and
all routine investigations were normal. It has been sug-
gested that clinicians should routinely test for hypovita-
minosis D in patients with musculoskeletal symptoms,
such as bone pain, myalgias, and generalized weakness
which might be misdiagnosed as fibromyalgia and
chronic fatigue [9]. The most common causes of anos-
mia were assessed as well and they were negative, these
included sinonasal diseases, post infectious disorder, and
post-traumatic disorder, and congenital defects and dis-
orders caused by neurodegenerative disease [10].
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Thus blood level for vitamin D was requested and the
results were of low D level.
In the past history of the previous nasal polyps surger-

ies, our patient noted that there was no anosmia and her
main complaints were classic complaints of sinusitis, in-
cluding sneezing, nasal blockage and headache. Soon
after surgery her symptoms improved except for the
allergy-related symptoms, despite usage of inhaled ste-
roids spray. She stated that, at the last time, the presen-
tation was different since it was only anosmia, indicating
that there was significant inflammation that affected the
smell receptors around the olfactory epithelium. After
the last nasal polyps and sinuses drainage surgery, the
symptoms related to allergic reactions, including chronic
sneezing, did not improve for up to 6 weeks and she was
still suffering from hyposmia, although that was a fair
postoperative period for recovery.
The symptoms of anosmia and sneezing, and other

systematic symptoms, gradually started to improve after
vitamin D supplements, indicating that the main reason
behind her symptoms was vitamin D deficiency. She was
followed up for up to 6 months after establishment of
vitamin D supplements and at the last follow-up she had
a normal sense of smell, and she was free from back
pain, fatigue, and allergy-related symptoms.
This was a non-classical presentation as our patient

was young and she did not have alkaline phosphatase,
calcium, and phosphorus abnormalities [11] that are ex-
pected in cases of vitamin D deficiency.
This case revealed an association between decreased

levels of vitamin D and recurrent nasal polyps that led
to anosmia as a result of hypersensitive reactions pro-
duced by the body’s systems.
Although vitamin D deficiency is prevalent, measure-

ment of serum 25(OH)D level is expensive, and universal
screening is not supported. However, vitamin D testing
may benefit those at risk for severe deficiency.
It is highly recommended to consider vitamin D defi-

ciency among all patients with unspecified symptoms or
in cases of non-diagnosed disorder regardless of the pre-
senting complaint.
In conclusion, there is an association between vitamin

D deficiency and recurrent allergic nasal conditions.
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