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Hydrogen-rich water alleviates
inflammation and fatigue in COVID-19: A
pilot study

Aleksandra Milovancev1, Jovana Avakumovic2, Patrik Drid3, Nikola Todorovic3,
Valdemar Stajer3 and Sergej M Ostojic3,4,*

Dear Editor,
Molecular hydrogen (H2) has been recently put forward

as a possible adjunct therapeutics in COVID-19 due to its
anti-inflammatory and pulmo-protective effects.1,2 An
open-label randomized trial in 44 patients with laboratory-
confirmed COVID-19 from seven hospitals in China
demonstrated that 3-day hydrogen inhalation resulted in
significantly more patients with improved disease severity
and reduced dyspnea comparing to patients who received
standard-of-care treatment.3 The authors suggested that the
clinical benefits were likely due to the ability of hydrogen
to decrease the inspiratory efforts that consequently re-
duces chest distress and pain in COVID-19 patients. A
recent report suggested that the administration of H2 dis-
solved in water to patient with COVID-19-like symptoms
improves oxygen levels and exercise tolerance.4 However,
whether the amelioration of respiratory symptoms after
hydrogen administration was accompanied by other clin-
ican- and patient-reported outcomes remained undeter-
mined. In this case series, we evaluated the effects of
drinking hydrogen-rich water (HRW) on various patient-
reported outcomes, oxygen saturation, and biomarkers of
inflammation and coagulation in COVID-19 patients.

A total of 24 COVID-19 patients (age 46.7 ± 10.6 years,
15 women) with mild to moderate disease severity (no
hospital admission required at the enrolment) and no other
co-morbidities were allocated to drink 1.5 L of HRW per
day for 14 days in a double-blind randomized placebo-
controlled design, with super-saturated HRW (hydrogen
level 8 ppm) administered three times per day. Molecular
hydrogen in HRW was produced by the following reaction
Mg + H2O —> H2 + Mg(OH)2 and placebo drink was
normalized for total magnesium amount and effervescent
appearance. Both study participants and research personal

were blinded to the treatment assignment. The primary
outcomes (patient-reported symptoms and oxygen satu-
ration) were assessed at baseline (pre-intervention) and at
every 24-h interval during the duration of the trial; the
secondary outcomes (circulatory biomarkers) were as-
sessed at baseline and at 14-day follow-up. The study
design was approved by the local IRB at the University of
Novi Sad (# 2-CFHRW/2020 46–06-01/2020-1e1), with
the study systematized following the Declaration of Hel-
sinki and International Conference of Harmonization Ef-
ficacy Guidelines E6.

All patients were enrolled as soon as possible after a
positive COVID-19 test, and the average delay for initi-
ating the intervention was 3.1 ± 1.6 days (95% CI from 2.4
to 3.8 days), and the duration of the intervention was 13.4 ±
2.3 days (95% CI from 12.4 to 14.4 days). Regarding
hospital admissions, bilateral severe pneumonia was de-
veloped in one patient (male, 62 years) from the control
group who eventually was hospitalized; one patient from
HRW group (woman, age 54) was hospitalized due to a
COVID-induced relapse of thrombophlebitis. A two-way
mixed ANOVA (treatment vs. time interaction) revealed no
significant differences for patient-reported outcomes (e.g.,
cough, dyspnea, headache, chest pain) and oxygen satu-
ration (p > 0.05), except for an attenuated fatigue after
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HRW intervention (p = 0.01). HRW significantly affected
prothrombin time (12.9 ± 0.94 s at baseline vs. 13.4 ± 1.1
s at follow-up; p = 0.01) and INR (international nor-
malized ratio) (0.97 ± 0.08 vs 1.01 ± 0.09; p = 0.01).
Serum interleukin six dropped for 5.8% after HRW in-
tervention and increased for 16.2% in the control group
(p = 0.04) (Figure 1); the levels were reduced in all
female patients after HRW intervention (10 out of 10
patients), and in 60.0% of women (3 out of 5 patients) in
the control group (p = 0.02). No significant differences
were found between interventions for other circulatory
biomarkers (e.g., ferritin, tumor necrosis factor alpha,
fibrinogen, D-dimer). No patients reported any side
effects from any intervention or disturbances in liver and
kidney function.

This pilot case series with a convenient sample suggests
possible beneficial effects and favorable safety of
hydrogen-rich water in COVID-19 patients. Since placebo
drink was normalized for total magnesium amount in this
trial, the effects demonstrated in the HRW group (hydrogen
plus magnesium) are likely due to biological effects of
hydrogen owing to the fact that no significant effects were
seen in the placebo group (magnesium only). It appears that
HRW alleviates disease-related fatigue and modulates
blood coagulation biomarkers, with possible anti-
inflammatory effects being gender specific. Interleukin-6
dropped significantly after HRW intake which perhaps
indicates an anti-inflammatory potential of the intervention.
However, the changes in inflammatory response during
COVID-19 are complex, and whether drop in interleukin-6
is beneficial by itself remains to be addressed. Our results
are in line with previous studies showing anti-fatigue
potential of HRW after sleep deprivation, heavy exer-
tion, and other stress-related conditions.5 Still, we recruited

here a rather small number of COVID-19 patients, with
gender disbalance (e.g., women were 1.5 times as many as
men), limited age range (e.g., no younger people or elderly
were included), along with a short list of biochemical
indicators related to inflammation and fatigue monitored in
this pilot trial. Future research with magnesium-derived
HRW should also address possible confounding effects of
magnesium on viral RNA and protein synthesis, and
perhaps assess the effects of magnesium-free HRW in this
clinical population. Therefore, additional long-term well-
sampled studies in COVID-19 cohorts are highly warranted
to corroborate these initial findings.
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Figure 1. Percent changes in biochemical markers during the study. Error bars indicate standard error. Asterisk (*) indicates significant
differences at p < 0.05 between baseline and follow-up for each intervention.
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