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The effects of intravascular photobiomodulation
on sleep disturbance caused by Guillain-Barré
syndrome after Astrazeneca vaccine inoculation
Case report and literature review
Yuan-Ling Chang, MDa,b,c , Shin-Tsu Chang, MD, MS, PhDa,c,d,∗

Abstract
Rationale:Sleep disturbance is commonly noted after Guillain-Barré syndrome (GBS) and is often caused by persistent discomfort
after disease survival. Intravascular laser irradiation of blood (ILIB) has been shown to be effective in pain modulation owing to the
influence of nociceptive signals in the peripheral nervous system. We investigated the application of ILIB on post-Oxford –

AstraZeneca vaccination GBS and evaluated its effect on sleep quality.

Patient concerns: A 48-year-old woman was subsequently diagnosed with GBS after Oxford–AstraZeneca vaccination. The
patient was discharged after a 5-day course of intravenous immunoglobulin administration. However, 1 week after discharge, the
previously relieved symptoms flared with accompanying sleep disturbance.

Diagnosis and interventions: The patient was diagnosed with post-vaccination GBS, and persistent pain and sleep
disturbances persisted after disease survival. ILIB was performed.

Outcomes: We used the Pittsburgh Sleep Quality Index before and after intravascular laser irradiation. There was a marked
improvement in the sleep duration, efficiency, and overall sleep quality. The initial score was 12 out of 21 and the final score was 7 out
of 21.

Lessons: We found that ILIB was effective in pain modulation in post-vaccination GBS and significantly improved sleep quality.

Abbreviations: GBS = Guillain-Barre syndrome, ILIB = intravascular laser irradiation of blood, IVIG = intravenous immune
globulin, PSQI = Pittsburgh Sleep Quality Index.
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1. Introduction

Covid-19, caused by the pathogen SARS-CoV-2, has become an
ongoing pandemic that has spread worldwide since late 2019.
The world has been racing to develop a vaccine to combat this
devastating disease, and one of the vaccines developed is the
Oxford–AstraZeneca vaccine. Interim results from ongoing trials
in the UK and Brazil showed a promising vaccine efficacy of
70.4%.[1] Although there is a clear benefit in vaccinating the
general population, some side effects are now emerging as the
number of vaccinated people has increased.
Guillain-Barré syndrome (GBS) is one such side effect, and

despite being rare in occurrence, it often results in lingering pain
and numbness even after disease survival. Sleep disturbance is
commonly noted after GBS[2]; however, there is little discussion
regarding vaccine-induced GBS. Intravascular laser irradiation of
blood (ILIB) has been well documented to help with pain
modulation due to the influence of nociceptive signals in the
peripheral nervous system. We report the case of a middle-aged
woman who survived vaccine-induced GBS but had persistent
paresthesia and pain affecting her sleep quality. We administered
ILIB therapy and hoped to reduce her discomfort and improve
her sleep quality. We planned to use the Pittsburgh Sleep Quality
Index (PSQI), which consists of 7 components–subjective sleep
quality, sleep latency, sleep duration, sleep disturbance, use of
sleep medication, and daytime dysfunction–to evaluate overall
sleep quality improvement.
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2. Case presentation

We report the case of a 48-year-old female of Japanese descent,
with a past medical history of asthma and endometriosis under
hormone replacement therapy, who experienced lower extremity
numbness and paraesthesia 2 weeks after Oxford-AstraZeneca
COVID-19 vaccine inoculation. The numbness started in her toes
and then gradually extended to her ankles and upper extremities.
She also developed progressive whole-body muscle soreness with
paresthesia in both hands and feet. The patient’s CoV-SARS
polymerase chain reaction test via nasal swab was negative. The
patient sought medical treatment 1 week after symptom onset,
when her condition progressively worsened.
On physical examination, muscle power and deep tendon

reflexes were normal, but mild imbalance was noted when asked
to hop on 1 leg. Her pin-prick sensation was impaired from the
bilateral soles to the ankles and hands (dorsal-side more
pronounced). Magnetic resonance imaging (MRI) of the whole
spine excluded herniated intervertebral discs and/or spinal
stenosis. She was admitted and a lumbar puncture was
performed. Cerebrospinal fluid analysis revealed albumin-
cytological dissociation, while blood tests were essentially
normal. Thus, GBS was suspected, and a 5-day course of
intravenous immunoglobulin (IVIG) was administered. The
patient was discharged and received outpatient rehabilitation
and acupuncture.
However, 1 week after discharge, the previously relieved

symptoms flared up again, this time with worsened prickling pain
accompanied by numbness in her hands and feet. Gabapentin and
prednisolone were prescribed as well as acupuncture therapy;
however, the symptoms did not improve. However, the patient’s
symptoms did not improve. The patient stated that the pain was
cyclical (about 2–3hours a cycle) and persisted throughout the
day, but was worse at night, waking her up 2 to 3 times a night, so
she had to use Xanax as a sleeping aid approximately 2 to 3 times
a week. The patient stated that there was no history of sleep
disturbance, and that there were no other environmental factors
responsible for sleep disturbance. There was also facial numbness

and temporomandibular joint pain onmastication, with difficulty
in tongue extension and swallowing. For the above reasons, the
patient visited the NEURO outpatient department for help.
Electromyography of the upper extremities revealed sensory-
motor polyradiculoneuropathy, with severe demyelination and
mild axonal degeneration, which is a typical finding after recent
GBS.
Under NEURO specialist advice, she visited our rehabilitation

department for further survey and inpatient rehabilitation. No
sedatives, SSRIs, or central acting drugs were administered.
However, gabapentin and xanax usage from prior to admission
continued. The PSQI on admission revealed a score of 12 out of
21, which we used as baseline data (Fig. 1). No evidence of stroke
or ischemic changes was seen on brain magnetic resonance
imaging. After admission, ILIBwas administered. An intravenous
laser needle was inserted at the back of the hand, after cleaning
the patient’s skin with an alcohol wipe, and 632.8nm infrared
radiation was administered. The standard course of ILIB is
composes of 10 sessions, each for 1 hour. The PSQI was re-tested
on the day of discharge, after 5 days, and 5 courses of ILIB, which
showedmarked improvement, with a score of 7 out of 21 (Fig. 1).
The remaining ILIB treatment courses were continued in our
outpatient setting. Informed written consent was obtained from
the patients in both English and Mandarin forms.

3. Discussion

GBS affects the peripheral nerves and nerve roots, presenting as
ascending paralysis. It is usually preceded by certain infections
(for example, such as C. jejuni, cytomegalovirus, and even
COVID-19 [3]), but has also been linked to other types of immune
stimulation, such as vaccinations. Of the Covid-19 vaccines, GBS
more often arises in Oxford–AstraZeneca and Janssen vac-
cines.[4] A search of the major databases (PubMed, Cochrane,
and Airiti) yielded 6 publications and ahead-of-prints[5–10] on
cases of GBS after Oxford–AstraZeneca vaccination, which we
have summarized in Table 1.
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Figure 1. Pittsburgh Sleep Quality Index scoring on admission and at discharge.
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IVIG and plasma exchange have been proven to be effective
treatments for GBS. Our patient had undergone a 5-day course of
IVIG; however, residual pain, and paresthesia persisted. Residual
complaints, such as pain, fatigue, and unsteady gait, frequently
occur after patients survive GBS and can be attributed, in part, to
persistent axonal loss. While the persistent discomfort in our
patient was not life-threatening, it severely affected her quality of
life. One of the most bothersome aspects of her persistent
symptoms was the pain that wakes up at night, disrupting her
sleep, and shortening her sleep duration.
ILIB is also known as photobiomodulation, and as the name

suggests, uses “light” (also known as radiation) to modulate our
bio-physiology, which has been used in stroke[11] and CO
intoxication.[12] Many cellular molecules absorb various wave-
lengths of light and are effective in modulating nociceptive signals
in the peripheral nervous system, which in turn translate to the
central control of pain pathways.[13]

The PSQI was used to objectively assess sleep quality in
our patient. Our patient’s initial score on admission was 12 out
of 21 and the final score on discharge was 7 out of 21 (the
scoring of each component is summarized in Figure 1). There
was a marked improvement in sleep duration, efficiency, and
overall sleep quality, which we believe was due to the ILIB
therapy.

4. Conclusion

Vaccination remains one of the most effective ways to combat the
Covid-19 pandemic, however, we are now seeing some side
effects in selected individuals. GBS, while rare, often causes
lingering discomfort, even after survival. In many cases, the sleep
quality is severely affected. Through the demonstration in our
case, we believe that ILIB plays a pivotal role in patient recovery.
We believe that there is a massive potential for the role of ILIB in
post-vaccination GBS pain control.
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