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Abstract
Background: Hyponatremia associated with COVID-19 is considered an independent risk
factor for a prolonged hospital stay, intensive care admission, and death, but its causes and
treatment are not yet well known. Many workers attribute hyponatremia associated with COVID-19
to acute kidney injury and nephropathy associated with the disease. Others suggest that it is
related to the syndrome of inappropriate antidiuretic hormone secretion, sepsis, or hypothalamicpituitary dysfunction. We report a case of persistent acute hyponatremia in a COVID-19 patient
with multifactorial etiology.
Case presentation: A managed 77 years with known hypertension, type II DM, ischemic
heart disease, chronic kidney disease (stage 3B and on treatment) presented with post-COVID-19
pneumonia, confusion, fever, generalized fatigability, dizziness, and lower limb edema. COVID-19
ad has been diagnosed two weeks earlier with a positive nasopharyngeal swab and was managed
with dexamethasone, 10 mg oral for 10 days, azithromycin, 500 mg once orally, and levoﬂoxacin,
500 mg once orally. At presentation, laboratory investigation showed hyponatremia (127.7 mg/dl).
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Conclusion: The etiology of hyponatremia associated with COVID-19 is diﬀerent from that in
other cases of hyponatremia and its management should be individualized according to patient
history and clinical assessment, and eﬀort is needed to determine the exact cause.

Introduction
Recently, the World Health Organization (WHO)
announced COVID-19 as a pandemic, but the factors related
to its evolution are not yet elucidated, and its clinical picture
and complications are variable but still not well understood
[1]. The infection results in bilateral, diffuse pneumonia,
which causes acute respiratory disease, but it can also affect
other organs, such as the kidneys, brain, and the heart [2].
Hyponatremia associated with COVID-19 has been
reported recently. In a study conducted in the New York
health system on 10,000 patients in 13 hospitals, disturbance
of sodium level was observed in 51.7% of the patients, most
of whom were hyponatremic. Hyponatremia was shown to
be an independent risk factor for a prolonged hospital stay,
intensive care admission, and death [3-5] but its causes and
treatment are not yet known. Many hypotheses have related
it to acute kidney injury and the nephropathy associated with
COVID-19. Others suggested the syndrome of inappropriate
antidiuretic hormone secretion (SIADH) as the most probable
https://doi.org/10.29328/journal.jcn.1001090

etiology; sepsis and hypothalamic-pituitary dysfunction
have also been suggested [6]. We report a case of persistent
hyponatremia post-COVID-19 with multifactorial etiology.

Case presentation
A 77-years-old man presented as a case of post-COVID-19
secondary pneumonia with cough, fever, generalized
fatigability, dizziness, and lower limb edema. He had
hypertension and has been treated with valsartan and
thiazide, as well as type II diabetes mellitus being treated
with diamecrone and acarbose tablets. He was also known
to have ischemic heart disease post stenting and was
on aspirin, atorvastatin, and concor. Moreover, he was
receiving feboxstate for gout arthritis, had benign prostatic
hypertrophy, osteoarthritis post bilateral total knee
replacement, and was being treated for stage 3B chronic
kidney disease.
His COVID-19 infection was diagnosed by a positive
nasopharyngeal swab two weeks before the presentation
www.clinnephrologyjournal.com
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and was being managed with dexamethasone 10 mg oral
for 10 days, and azithromycin and levo loxacin courses. His
vital signs on admission were as follows: blood pressure
110/70 mmHg, O2 99%, temperature 38 °C, and pulse rate 55
bpm. Physical examination showed normal jugular venous
pressure, slightly decreased air entry mainly on the right
side, and lower limb edema up to mid-shin.
Diagnostic assessments: The patient’s laboratory results
on admission included signi icant neutrophilia 13 (92%) with
lymphopenia (reaching 6%), iron de iciency anemia (10.2 g/
dl), mild hyponatremia (134.4 mg/dl), high CRP (17.7 mg/l),
high renal function test, urea 56 mg/dl, creatinine 1.9 mg/dl,
D-dimer 1.19 mg/l, LDH 312 U/l, RBS 278 mg/dl, and normal
procalcitonin 0.3 ng/ml (normal range < 0.5 ng/ml) (Table 1).
Therapeutics interventions: The patient was admitted
and treated with intravenous ceftriaxone, Lasix, and insulin,
along with enoxaparin 0.4 subcutaneous injection twice daily,
and all nephrotoxic drugs were withheld. After ive days on
ceftriaxone, his CRP started to increase, so the antibiotic was
switched to ceftazidime 1 gram 8 hourly for 10 days. The
patient started to improve, his fever subsided, CRP dropped
to 0.3 mg/l, and he was discharged.
Follow-up and outcomes: After four days, the patient
was brought by his family with confusion during the previous
two hours, nausea and poor appetite, as well as hematuria for
two days. His neurological examination was normal except
for recurring delirium. He had no fever, chills, or cough, his
vital signs along with general examination were normal
except for massive lower limb edema. His RBS was 140 mg/

dl and oxygen saturation was 96%. He denied any history
of low luid intake, use of new medications, or change in his
urine habit other than the red urine.
Laboratory tests on the second presentation showed
hyponatremia (127.7 mg/dl), neutrophilia 15.6 (85%),
lymphopenia (7%), high CRP (90 mg/l), high LDH (415), urea
(113 mg/dl), creatinine (2.2 mg/dl), HbA1c (7.2%), chloride
(85.7 mmol/l), potassium (3.3 mg/dl), calcium (8.3 mg/dl),
phosphorus (4.6 mg/dl), and low magnesium (1.2 mg/dl)
(Table 1).
Duplex ultrasound of both legs showed no evidence of
deep vein thrombosis, echocardiography showed reserved
LV function (ejection fraction 75%), reversed E/A ratio, and
mild mitral regurgitation. The right ventricle was normal and
no thrombus or effusion was observed. A computerized scan
of the brain showed no evidence of cerebral hemorrhage or
infarction. MRI of the brain showed mild brain atrophy but
no ischemia or hemorrhage (Figure 1).
Further workup for hyponatremia revealed urine
osmolarity of 296.5 mOsm/kg, urinary sodium of 64.1
mEq/L, and low serum osmolality (240 mOsm/kg). Thyroidstimulating hormone and adrenocorticotropic hormone
stimulation tests were normal.
The patient was admitted to intensive care and a slow
infusion of hypertonic saline (3%) was initiated, but his
serum sodium level continued dropping, reaching 124
mEq/L. The next day, luid intake was restricted to 800
ml per day for possible SIADH, and input and output were
monitored daily. Serum sodium luctuated between 124

Table 1: Laboratory data of the patient.
leucocyte x106/μl

13.2

9.1

15.6

10.5

6.8

5.8

5.5

8.4

7.8

5.2

Neutrophils%

92%

91%

85%

86%

81%

77%

75%

73%

66%

59%

Lymphocyte %

7%

6%

10%

11%

10%

12%

19%

20%

26%

33%

Hemoglobin (g/dl)

11.2

10.7

10.2

9.4

9.7

8.5

8.9

8.7

9.4

9.86

Platelets (109/L)

254

231

249

152

229

363

359

404

191

212

Na+ (mg/dl)

134

128.9

127.5

127.3

126.2

123

124.3

124

130

137

K+ (mg/dl)

3.9

3.8

3.7

3.49

3.8

3.4

3.3

3

3.8

4.4

Cl̶ (mg/dl)

99.9

91.2

95.9

96.2

95.2

102

85

91

100

103

Calcium(mg/dl)

8.3

9.2

Phosphorus(mg/dl)

4.67

3.6

Magnesium(mg/dl)

1.2

Blood sugar proﬁle

278

200

114

110

146

129

150

148

174

111

Creatinine (mg/dl)

1.9

2.2

2

2.1

1.8

1.9

2

1.6

1.3

1.3

Urea (mg/dl)

56

88

104

113

125

90

81

57

76

72

CRP (mg/l)

17.7

5.9

0.32

90

82.7

64.7

48.2

37.3

10.4

1

PT

30.9

18.4

17.5

17.9

15.3

21.9
0. 78

1.76

1.98

1.94

INR

3.96

1.7

1.6

1.66

1.3

2.2q1

D DIMER(mg/l)

1.19

0.5

0.54

0.6

0.64

0.63

Ferritin (ng/ml)

104.1

139.9

118

107.2

107.4

Troponin I (ng/ml)

< 0.100

CK MB (U/l)

10.5
396

346

LDH (U/L)

279

HbA1C

7.70%

25HYDROXY VIT D (ng/l)

23.5

VITAMIN B 12(pg/ml)

510.8

Procalcitonin (ng/ml)

0.3
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Figure 1: Normal T1 and T2 magnetic resonance images of the brain.

and 127 mg/dl for the next few days, so evaluation for
sepsis as a possible cause of his hyponatremia was started.
The urine study showed hematuria (erythrocytes, 35/HPF)
and albuminuria (ACR 700 mg in 24 h), but no pus cells or
bacterial growth was observed in the urine culture. A blood
culture was not done because the patient had received many
antibiotics. Intravenous meropenem was started with human
albumin and furosemide, along with insulin and 0.4 units of
enoxaparin twice daily. A chest X-ray followed with highresolution computerized tomography of the chest revealed
radiological features of atypical viral pneumonia, bilaterally
but mainly on the right side (post COVID-19 pneumonia
residual changes), but no new in iltrates or consolidation
Figures 2,3, CRP started dropping and the patient was
improving. Subsequent laboratory investigation showed
gradual normalization of serum sodium to 137 mg/dl over
two weeks, blood urea to 55 mg/dl, creatinine to 1.4 mg/dl,
and CRP to 1 mg/l.
https://doi.org/10.29328/journal.jcn.1001090

Figure 2: Chest X-ray posterior lateral view of a patient with COVID-19
pneumonia, both lungs are showing signs, particularly the right (The New Bridge
Hospital, Tripoli, Libya).
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Figure 3: Axial high resolution CT image shows multiple focal peripheral opacities in the lateral segment of the right middle lobe (The New Bridge
Hospital, Tripoli, Libya).

Discussion
Our case study adds more evidence of the associated
electrolyte disturbances with COVID-19 infection. The patient
exhibited hyponatremia, hypokalemia, and hypomagnesemia,
suggesting that he was admitted with acute kidney injury on
top of chronic kidney disease. A Chinese study on 12 patients
also found an association between COVID-19 and electrolyte
imbalance (half of the patients had hypokalemia and the other
half hyponatremia) and that was correlated with renal injury
[7,8]. Another observation of 5449 patients with COVID-19
in New York reported that 36.6% of them presented with
acute kidney injury [9,10]. Thus, attributing our patient’s
hyponatremia to SIADH would be controversial.
Many previous analyses linked hyponatremia in
COVID-19 patients to SIADH in the presence of pneumonia
due to the secretion of pro-in lammatory cytokines such as
IL-1b and IL-6, which can stimulate hypothalamic arginine
vasopressin release. In a study on 594 COVID-19 patients
with hyponatremia, it was attributed to SIADH in 83.8% of
the patients [7]. Based on the available data on our patient,
identifying the cause of the hyponatremia is dif icult. On
the one hand, laboratory data (serum osmolality < 275
mOsm/ kg, urine osmolality > 100 mOsm/kg, urine sodium
concentration > 40 mEq/l) point to SIADH. Moreover,
pneumonia and previous treatment with medications known
to be implicated in SIADH secretion, such as azathioprine
and levo loxacin, support that hypothesis. On the other hand,
this hypothesis is contradicted by the lower limb edema
on admission and the previous history of chronic kidney
disease, as well as the failure of luid restriction measures in
overcoming the hyponatremia.
In looking for other possible explanations of hyponatremia
in COVID-19 patients, we found a case report on a Filipino
man 52 years of age with COVID-19 and admitted with
hypovolemic hyponatremia (NA: 108 mg/dl) due to
https://doi.org/10.29328/journal.jcn.1001090

gastrointestinal tract loss. The workup for hyponatremia
excluded SIADH as a cause and the patient required luid
replacement to normalize his sodium level [11].
Our case report supports other analyses suggesting
that chronic kidney disease, advanced age, bilateral lung
involvement, and previous use of antibiotics implicated
in the development of SIADH, such as azithromycin and
levo loxacin, are all associated with high-frequency rates of
hyponatremia among COVID-19 patients [12,13].
This patient was admitted with high temperature and
elevated CRP which put the sepsis as a probable cause of
his hyponatremia but we lack other supporting laboratory
pieces of evidence, fever and high CRP in a hyponatremic
patient with COVID-19 was documented previously in other
studies which found a signi icant association between the
two variables (p = 0.040) [5].
Another explanation for our case hyponatremia is
COVID-19 nephropathy given that the patient was presented
with hematuria and macroalbuminurea of 700 mg over
24 hours, but a kidney biopsy was not taken due to lack
of resources, so a de initive diagnosis could not be made.
Similar presentations have been documented in a series
of six patients with COVID-19 who developed proteinuria.
Their renal biopsy showed podocytopathy, and collapsing
glomerulopathy [14], others found massive albuminuria in
34% of 59% COVID-19 patients on day one of admission [15].
We could not attribute the hyponatremia in our
patients to a single cause. Rather, we cite different possible
mechanisms, including SIADH, sepsis, acute kidney injury,
probable COVID-19 associated nephropathy, and use of
thiazide, azathioprine, and levo loxacin. The only way we
could normalize this patient’s serum sodium was by focusing
on managing the secondary post COVID-19 infection per se
with broad-spectrum antibiotics and maintaining volume
status.
www.clinnephrologyjournal.com
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More analyses are needed to investigate electrolyte
imbalances associated with COVID-19, especially
hyponatremia, which is being observed more frequently.
More knowledge is needed of its causes and its relation to
disease severity, morbidity, and mortality, and guidelines for
its management should be developed.
Study limitations
The main limitation in this case report is that though
the patient presented with lower limb edema, his volume
status was not assessed properly. Furthermore, sepsis was
diagnosed clinically: blood culture was not done, lactate
level was not measured, and kidney biopsy was not obtained
though it is considered mandatory in such cases.

Conclusion
Hyponatremia associated with COVID-19 has different
etiologies and its management should be individualized
according to the patient’s history and clinical assessment.
The decision of luid restriction or replacement should
take into consideration managing the COVID-19 secondary
infection itself.
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