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Dear Sir,

Myalgia is a common symptom in patients with viral infec-
tions such as novel coronavirus disease 2019 (COVID-19)
and influenza. Myalgia reflects generalized inflammation
and cytokine response and can be the onset symptom of
36% of patients with COVID-19 [1]. Back pain in COVID-
19 may usually indicate pneumonia. Why is the common my-
algia caused by COVID-19 longer and more severe than my-
algia of other viral infections? Myalgia and fatigue in patients
with COVID-19 may be longer in duration than other viral
infections and may be unresponsive to conventional pain-
killers. According to our observation, when viral load is re-
duced with virus treatment, muscle pain may decrease. In
addition to the classic mechanisms of myalgia known in viral
infections, COVID-19 can cause musculoskeletal pain with
completely different mechanisms.

COVID-19 enters the cell by penetrating ACE2 at low
cytosolic pH and causes infection in the pulmonary system
[2, 3]. The presence of ACE2 has also been demonstrated in
the brain, kidney, vascular smooth muscle, and skeletal mus-
cles [4, 5]. A recent article reported that lactate levels in-
creased due to surplus cell damage during COVID-19 infec-
tion [6]. In hyperlactatemia, the oxygen-carrying capacity of

erythrocytes to the tissues is impaired and the tissues remain
hypoxic. The virus can spread through the bloodstream or
vascular endothelium and cause infection in all tissues con-
taining ACE2 such as the heart and brain. Therefore, the mus-
culoskeletal system can also undergo infection. Increasing
creatinine kinase levels during COVID-19 infection proves
muscle involvement.

Whenmuscle tissue cannot provide the necessary energy in
aerobic ways during exercise, lactate begins to accumulate in
the muscles. Monocarboxylate transporter (MCT) (synonym,
lactate/H+ ion symporter) is activated to prevent lactate accu-
mulation [7]. MCT pumps lactate and H+ ion simultaneously
from the extracellular space to the intracellular space and from
the intracellular space to the mitochondria. In anaerobic con-
ditions, lactate dehydrogenase (LDH) increases lactate forma-
tion from pyruvate [7, 8]. Under normal conditions, MCTs
increase between 32 and 76% during exercise [7, 8]. During
intensive exercise, MCT capacities may increase up to 3–4
times as maximum [7]. Due to exceeding the capacity of
MCTs and other regulatory pumps, lactate and H+ ion accu-
mulation occur in the cytosol, and the cytosol pH decreases
[8]. ATP synthesis is reduced due to anaerobic glycolysis.
Decreased ATP synthesis and low intracellular pH cause pain
and fatigue [7, 9]. In hyperlactatemia, the oxygen-carrying
capacity of erythrocytes and the transport of oxygen to the
tissues are highly reduced. As if exercising intensely, the mus-
culoskeletal system may remain deoxygenated and muscles
may take place ischemic during COVID-19 infection.
Therefore, pain may occur in the muscle tissues remaining
ischemic with a mechanism similar to sickle cell disease.
Also, during the hypoxic ischemia, the increase of growth
factors, cytokines levels, ischemic conditions, and microvas-
cular changes can trigger pain by overexpression in the dorsal
root ganglion [10].

In conclusion, LDH increases when the virus damages
muscles and other tissues. Due to both increased LDH and
anaerobic glycolysis, lactate level may increase excessively.
Cytosolic pH may decrease more. Muscle pain may increase
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further due to increased lactate levels, low pH, and low oxy-
gen levels. It is necessary to eliminate the cause of hypoxia for
treatment in this pain type. Painkillers may not be effective.
When the virus load decreases, the oxygenation of erythro-
cytes increases, and muscle lactate level decreases. Pain can
disappear with virus treatment.
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