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Case Study

ABSTRACT

Introduction: COVID-19 has diverse clinical presentations. We are now quite familiar with the
usual symptoms---fever, cough, breathlessness, anosmia, fatigue. Diabetes insipidus could also be
a symptom related to covid-19 or it can be a post covid complication.

Case Report: This is a case of a 40 years old patient who presented to the emergency department
with breathlessness and desaturation. He was treated with non-invasive ventilation and steroids.
His clinical status improved subsequently and he was discharged after 1 week. After two days of
discharge, he developed polyuria, hypernatremia, dehydration and hypotension. We performed a
water deprivation test and confirmed a diagnosis of neurogenic diabetes insipidus.

Discussion: Diabetes insipidus is a disorder of water homeostasis characterized by polyuria. It is
possible that SARS Cov-2 virus due to its predilection for ACE 2 receptors enters hypothalamus
and affects the neuronal secretion of vasopressin.

*Corresponding author: E-mail: priyankahsinghani@gmail.com;
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Conclusion: Diabetes insipidus could be one of the delayed manifestations of the disease.lt is
possible that SARS-Cov2 virus has a possible endocrinopathic effect.

Keywords: COVID-19; nephrogenic; diabetes, clinical manifestation.

1. INTRODUCTION

Covid-19 pandemic is one of the most
devastating event causing immense suffering of
the mankind. It has resulted in millions of cases
worldwide and still continues to haunt us as we
prepare for the third wave of the illness. Most of
the patients have respiratory complaints often
accompanied byfatigue, diarrhea, anosmia,
tinnitis, skin rash, headache, etc to name a
few.Recently, several new symptoms have been
reported in several case series or case reports.

Diabetes insipidus (Dl)is a disease characterised
by polyuria and subsequent dehydration. It is
usually of two types — central and nephrogenic
Dl.Diabetes insipidus is characterized by
passage of large volumes of dilute urine, often
due to deficient secretion of vasopressin by
posterior pituitary (Central DI) or due to failure to
response of vasopressin (peripheral DI) [1]. It is
characterized by polyuria, passage of dilute
insipid (tasteless) urine and polydipsia.

2. CASE PRESENTATION

A 40 year- old malepresented to the emergency
room with chief complaints of fever, cough and
breathlessness for the past two days. His HR
was 128 bpm, BP was 110/70 mmHg,
Respiratory rate was 42 bpm, spO2 was 79% on
room air, respiratory system examination
revealed bilateral wheezing. His RTPCR report
was positive for SARS Cov-2. Chest x-ray
revealed bilateral ground glass opacitiesand CT
severity score of 18/22. His Hb was 12.0 g/dl,
TLC (total leucocyte count) was 16,000 cells/
mm3, platelet count was within normal limits.His
blood sugar, liver function tests, blood urea and
serum creatinine were within normal limits.
However, serum procalcitonin was 23.He was
than kept on non-invasive ventilation, with a
pressure support of 10 mmHg and fiO2 of 1 for 4
days. Simultaneously, he was given
methylprednisolone pulse therapy 250 mg twice
a day for three days, antibiotics (Tazobactum-
Piperacillin, Linezolid and Azithromycin) and a
course of remdesivir for five days. He responded
well to our management and his oxygen
requirement reduced considerably over the next
few days.He was than discharged from our ICU
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after a stay of 12 days. Two days after discharge,
he developed polyuria, hypotension and
drowsiness. At that time, he tested negative for
SARS Cov-2.0n re-admission in ICU, his HR
was 78 bpm, BP was 92/67 mmHg, RR was 18
bpm, spO2 was 98 % on room air, urine output
was 4l on first day. He was givenfluid boluses to
match the increased urine output. His TLC was
8,000 cells/mmS,pIateIet count, procalcitonin,
blood sugar, blood urea, serum cortisol and
thyroid profile were within normal limits. NCCT
(Head) also did not reveal any
abnormality.Neurology consultation was also
seeked, no active intervention was advised from
their side. His serum sodium was 142 meq/dl,
urine sodium was 40meq/l and urine osmolality
was 302mosm/kg.Next day after admission, his
urine output was 5.5 |. Water deprivation test was
performed after deprivation of 8 hrs.His
serumsodium increased to 153 meq/dl and urine
osmolality increased to 784 mosm/kg, serum
vasopressin level was 87 pg/ml(normal range 30-
120 pg/ml).MRI Brain was performed, which did
not reveal any mass or pituitary
haemorrhage.Emperically, he was given Inj
Ceftriaxone and his fluid input was increased to
match the output.A diagnosis of central diabetes
insipidus was made, he was than given
desmopressin nasal spray 0.2 mg twice a day on
the first day and than as per urine output. He
improved symptomatically and serum sodium
came down to normal. He was than subsequently
discharged after 9 days of ICU stay.

3. DISCUSSION

Majority of patients recover fully from covid-
19infection, with only few presenting to the
hospitalwithpost  covidsequelae [2,3]. After
passing through the second wave of this disease,
we have  encountered varied clinical
presentations of the disease. SARS Cov-2 virus
can typically involve every organ system and
endocrine system is no exception. Diabetes
insipidus in our patient could be a sequelae of
covid-19 infection.

Diabetes insipidus (DI) is a disorder of water
homeostasis characterized by passage of large
volumes of dilute urine (hypotonic polyuria)
irrespective of body’s hydration status [4,5]. It
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can be of central or nephrogenic origin. Central
Dl is primarily due to surgery, trauma, infection or
malignancy of brain [6]. We excluded these
causes by MRI Brain, which was normal in our
patient. Nephrogenic Dl is primarily due to failure
of response to antidiuretic effect of
vasopressin[7].We used waterdeprivation test to
distinguish between the two causes [8]. In this
test, patient is allowed to be deprived of water
overnight (approximately 8 hours). The next
morning, desmopressin is administered. This is
followed by an assessment of patient’s urine
osmolality. In central DI, urine osmolality
increases by at least >50% from baseline
following desmopressin administration whereas
urine osmolality does not increase after
desmopressin in nephrogenic DI [9].We excluded
nephrogenic DI by water deprivation test, after
which urine osmolality increased significantly.
We also performed serum vasopressin
estimation in our patient, which is available in
very few centres in India.

Previous studies have also reported similar
findings with SARS virus [10]. In a study by Leow
et alin 2005 (10)on SARS virus, sixty-one
survivors of SARS were followed up for a period
of 3 months following disease. They found that
39.3 % of survivors had evidence of HPA axis
dysfunction. Authors hypothesized a
endocrinopathic effectof SARS virus causing
HPA axis dysfunction.

Heidarpour et al [11] reported a case of a 69
year- old Iranian covid patient developing
vasopressor resistant hypotension on the fifth
day of illness.The authors hypothesizedthat
adrenal insufficiency in this patient could be due
to HPA axis dysfunction. They also concluded
that since pituitary is not protected by blood brain
barrier, it is extremely vulnerable to damage by
inflammatorycytokines in covid patient [11]. This
could possibly explain HPA axis dysfunction in
covid 19 patients.

An extensive search of literature revealed only
two case reports of patients with covid-19
infection developing DI. In one of the reports, a
young male patient presented with covid-19
infection and myocarditis subsequently
developed DI after 7 days of admission[12]. The
authors concluded that DI in post-covid phase
could be due to inflammation mediated reversible
hypophysitis or a direct immune mediated
damage of the hypothalamus or pituitary [12].In
yet another case, a middle aged male patient
presented with covid 19 infection. He developed
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DI on 27 th day of admission and was
successfullymanaged with desmopessin nasal
spray. The authors concluded that auto immune
dysregulation could be responsible for
neuroendocrine derangements [13].

In our patient, DI could be due to possible
damage to hypothalamus, supraoptic and
periventricular nuclei of posterior pituitary during
the initial viraemic phase of the disease. SARS
Cov-2 virus uses ACE Il receptor as an entry
point to cells, which is also found in
hypothalamus and pituitary [14,15,16]. ACE ||
receptor acts as not only receptor for entry of
virus but it is also deemed as the main receptor
of SARS Cov 2 virus [16]. So, it might be
possible that after access to human body, the
virus may affect endocrine system by causing a
reversible hypophysitisor damage of neurons
relaying in posterior pituitary [17]. This damage
to pituitary may present in the post covid phase
as diabetes insipidus. Infact, autopsy studies
have also revealed the presence of SARS Cov-2
virus in hypothalamus along with neuronal
edema and degeneration [14]. This might be the
basis of other neurological manifestations of
covid infection like anosmia.

4. CONCLUSION

Diabetes insipidus could be a rare post covid
manifestation. It is possible that the virus exerts
endocrine effects via posterior pituitary. After
going through the second wave of this illness it
becomes prudent to know more and more about
the various clinical manifestations of this novel
disease. Diabetes insipidus is a common clinical
presentation of many diseases, hence isolated
case report like ours help in knowing about rare
manifestations of covid 19 infection.
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