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Ozone therapy induced sinus arrest in
a hypertensive patient with chronic kidney
disease

A case report
Wen-Juan Tang, MD?, Long Jiang, MD, PhD®, Ying Wang, MM°®, Ze-Min Kuang, MD, PhD®"

Abstract

Rationale: Ozone autohemotherapy as an alternative treatment method has been applied to the treatment of several diseases. |

Here, we report a patient used ozone autohemotherapy to treat her hypertension and diabetes. Nevertheless, the patient occurred
sudden dizziness and black haze due to hyperkalemia.

Patient concerns: A 54-year-old woman who was admitted to our emergency department complaining of sudden dizziness and
black haze for 5 hours.

Diagnoses: The blood potassium test showed hyperkalemia. Upon further inquiry of her medical history, the patient received
ozone autohemotherapy to treat hypertension and diabetes for 9 days prior to admission.

Interventions: The ozone therapy had been asked to stop. Insulin, sodium bicarbonate, and sodium polystyrene sulfonate were
administered to the patient.

Outcomes: After treatment, blood potassium remained in the normal range. After 3 days of treatment, the 24-hour dynamic
electrocardiogram revealed sinus rhythm with an average heart rate of 82beats/min, occasional ventricular premature beats,
occasional ventricular premature beats, and no ST segment depression.

Lessons: Although ozone therapy is widely used in the treatment of several diseases, adverse reactions should be given attention in
clinical practice, especially in patients with chronic kidney disease.

N

Abbreviations: BP = blood pressure, CKD = chronic kidney disease.
Keywords: chronic kidney disease, diabetes, hyperkalemia, hypertension, ozone therapy, treatment

1. Introduction

Ozone autohemotherapy is an alternative treatment method that
has been applied to the treatment of several diseases, such as
diabetes and heart failure.'""*! Although a significant effect of
ozone therapy has been noted in some diseases, various adverse
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events have been reported, such as acute coronary syndrome.!!

Herein, we observed sinus arrest in a hypertension patient with
chronic kidney disease (CKD) caused by hyperkalemia after
ozone therapy. This case report was approved by the institutional
review board of Anzhen Hospital.

2. Case presentation

A 54-year-old woman was admitted to our emergency depart-
ment for complaints of sudden dizziness and black haze for 5
hours. She experienced a short period of unconsciousness (lasting
for 2-3seconds) with sweating. Physical examination revealed
that her blood pressure (BP) was 158/76 mmHg, respiration was
28 beats/min, heart rate was 40 beats/min, and blood oxygen
saturation was 98%. Arrhythmia was noted, and no other
positive signs were found. The electrocardiogram revealed sinus
arrest with junctional escape beat rhythm and T wave tip
(Fig. 1A). The electrocardiogram revealed no obvious abnormal-
ity half a month prior to admission (Fig. 1B).

The common cause of sinus arrest is organic heart disease, such
as coronary heart disease, acute myocarditis, and cardiomyopa-
thy. Therefore, the past history of the patient was taken, revealing
a 30-year history of hypertension and 20-year history of diabetes.
All the above diseases were being treated with drugs. Primary
sinus arrest was excluded based on medical history and clinical
examination. Because she had not taken any anti-arrhythmia
drugs, the patient could be excluded from anti-arrhythmia drug
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Figure 1. The electrocardiogram before and after admission (2016-11-07). A: before admission. B: after admission (2016-11-19).

overdose or poisoning, such as digitalis poisoning, which causes
sinus arrest. In addition, the patient did not experience an
increase in vagal tone or carotid sinus hypersensitivity, such as
carotid sinus massage or trachea intubation; hence, these
conditions could be excluded. However, abnormal potassium
could also cause sinus arrest. The emergency blood potassium
was 6.8mmol/L, which confirmed that hyperkalemia caused
sinus arrest. Hyperkalemia is mainly triggered by an excessive
intake of potassium, reduced potassium excretion, and transport
of intracellular k+ to the extracellular area. However, the patient
had no previous history of taking drugs with potassium or history
of trauma that could cause metastatic hyperkalemia by damaging
tissue. Routine blood tests were normal: red blood cells (RBC),

3.67T/L; hemoglobin, 101g/L; hematocrit, 30%; and mean
corpuscular volume, 81.7fl. This information helped exclude that
hyperkalemia was caused by intravascular hemolysis.

Given that CKD could result in a reduction in potassium
excretion, we further discovered that this patient had been
diagnosed with CKD for half a year. The laboratory tests are
presented in Table 1. She did not have any clinical manifestations
of acute exacerbation of CKD or acute renal insufficiency. Her
creatinine rapidly increased from 94 to 131 wmol/L between
October 31st and November 6th, but no difference in her
potassium level was noted. However, creatinine and potassium
levels were increased on November 19th when the patient was
admitted to our emergency department. Upon further inquiry of

Creatinine and blood potassium levels at different times.

Time Creatinine (.mol/L) Blood potassium (mmol/L) eGFR™ (mL/min per 1.73m?
2016.10.31 94 (41-73) 4.04 (3.5-5.3) 58.78
2016.11.06 131 (41-73) 3.82 (3.5-5.3) 39.03
2016.11.10 149.5 (41-73) 41 (3.5-5.3) 33.16
2016.11.19" 148.7 (41-73) 6.8 (3.5-5.3) 33.38
2016.11.20 131.4 (41-73) 4.9 (3.5-5.3) 38.88
2016.11.23 117.5 (41-73) 4.9 (3.5-5.3) 44.63
2016.12.05 82.1 (41-73) 4.9 (3.5-5.3) 69.47
2016.12.07 89 (41-73) 5(3.5-5.3) 62.88
2017.02.13 77.3 (41-73) 4.7 (3.5-56.3) 74.83

gGFR = estimated glomerular filtration rate.
The patient was admitted to our emergency department at this time.

The calculation formula is based on the modified glomerular filtration rate formula of China (http://jasn.asnjournals.org/cgi/pmidiookup?view=long&pmid=16988059).
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her medical history, the patient received ozone autohemotherapy to
treat hypertension and diabetes for 9 days prior to admission. The
treatment method as described by the patient involved combining
100 mL of extracted blood with ozone (the dose was unknown) at a
1:1 ratio. Then, the combination was directly intravenously infused
back to the patient. Ozone autohemotherapy is equivalent to the
input of red blood cells in vitro. Ozone autohemotherapy may
aggravate renal insufficiency and induce elevated serum potassium
in patients with chronic renal insufficiency. Therefore, we
considered that the cause of hyperkalemia was ozone therapy.
Insulin, sodium bicarbonate, and sodium polystyrene sulfonate
were administered to the patient. After treatment, blood potassium
remained in the normal range (Table 1). After 3 days of treatment,
the 24-hour dynamic electrocardiogram revealed sinus rhythm
with an average heart rate of 82 beats/min, occasional ventricular
premature beats, occasional ventricular premature beats,and no ST
segment depression.

3. Discussion

In recent years, ozone therapy has been used in a wide variety of
clinical fields. Given the potent antioxidant capacity of human
plasma™ and the use of ozone concentrations within the
therapeutic range (10-80mg/mL of gas per mL of blood or
0.21-1.68 mM per mL of blood), the use of ozone therapy during
the past 3 decades has been effective with few side effects.
Therefore, ozone therapy is widely used in most public hospitals
in India, China, Russia, and Germany.

The main mechanisms of ozone therapy may include the
following: upregulation of the synthesis of antioxidant enzymes,
such as superoxide dismutasel®’; anti-inflammation by regulating
the NLRP3 inflammasome, caspase-1-p10, and IL-18!°%; and
antimicrobial function. Ozone therapy is useful for decontami-
nation of the root canal in teeth contaminated with Pseudomonas
aeruginosa, Enterococcus faecalis, and Staphylococcus aureus,
suggesting that ozone might have antimicrobial efficacy.!”!
Hence, diseases characterized by a chronic oxidative stress or
chronic inflammation might be benefited from ozone therapy.

In this case, the patient had multiple conditions: diabetes,
hypertension, and CKD. Therefore, we hypothesized that this
case of hyperkalemia may be associated with ozone therapy
based on the following factors: the patient denied taking drugs
that influenced blood potassium, and other causes of hyper-
kalemia were excluded; the deformability of red blood cells was
badly compared with those of health people and red cells will be
died easily because both diabetes and CKD reduce the
deformability of red blood cells®’; studies investigating the
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effects of ozone therapy on RBC flexibility, membrane, and
deformability are controversial.’”! However, under complex
conditions, such as diabetes plus hypertension, autohemotherapy
may cause hyperkalemia according to a study showed that RBC
transfusion is associated with an elevated risk of hyperkalemia
and heart failure in patients with advanced CKD.['?!

Although ozone therapy is widely used in the treatment of
several diseases, adverse reactions should be given attention in
clinical practice, especially in patients with chronic kidney
disease.
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