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Abstract

Background: Although several reports have described the diagnosis and treatment of patients with COV1D-19-associated
Guillain-Barré syndrome (GBS), there is a paucity of literature describing the occupational and physical therapy (OT and PT)
strategies used in the long-term acute care hospital (LTACH) setting to rehabilitate these patients.

Objective: To expand this body of literature, we present a case report highlighting the treatment strategies used to rehabilitate
and discharge an individual from an independent LTACH facility, following diagnosis and treatment of COVID-19-related GBS
at aregional ACH.

Methods: A 61-year-old male was admitted to an LTACH for the rehabilitation of GBS following COVID-19 infection and
intravenous immunoglobulin treatment. Rehabilitation in the LTACH setting uses a variety of skilled treatment interventions to
meet patient-driven goals and maximize their function to the highest level possiblein preparation of their discharge to a subacute
or homecare setting. In this case, this was accomplished through individual OT and PT sessions, OT/PT cotreatment sessions,
and targeted group therapy sessions focused on leg, arm, and fine motor coordination exercises.

Results: With the OT and PT standard of care, the patient’s improvement was demonstrated by several outcome measures,
including manual muscle testing, range of motion, grip strength, and the activity measure for postacute care. The patient was
successfully rehabilitated and returned to the community after presenting with COVID-19-associated GBS.

Conclusions: Thisreport highlights the complex rehabilitation needs patients require to regain independence after diagnosis of
COVID-19-associated GBS.

(JMIR Rehabil Assist Technol 2022;9(1):e30794) doi: 10.2196/30794
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deathsasaresult [2]. Aswith other infectious vectors, including
coronavirus strains SARS-CoV and Middle East respiratory
syndrome (MERS) [3-7], the immune response dlicited by
SARS-CoV-2 has been implicated in the etiology of several
neurological disorders, such as stroke, and autoimmune di seases,

Introduction

Background
SARS-CoV-2 is a novel coronavirus strain that has led to the
emergence of the COVID-19 pandemic[1] and over 5.3 million
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including Guillain-Barré syndrome (GBS) [5-11]. GBS is
exceedingly rare, affecting 1-2 of every 100,000 people in the
United States, or 0.001%-0.002% [12]; in contrast, a 0.42%
incidencerate of GBSinindividuals diagnosed with COVID-19
has been reported [10,13].

GBS, an acute autoimmune polyradiculopathy disorder
characterized by symmetrical progressive ascending weakness,
areflexia, and sensory loss closely resembling quadriplegia, is
typically the result of molecular mimicry and the formation of
autoantibodies targeting the proteoglycans common to the
myelin sheath [3,4]; the specific autoantigen linked to
SARS-CoV-2 infection and GBS is still under investigation
[7,9].

In rare cases, GBS can lead to irregular heart rhythms,
respiratory distress, heart attacks, or death; the GBS mortality
rate ranges from 3% to 10% of infections[3,14,15]. Respiratory
insufficiency further complicates COVID-19 and GBS
outcomes, as both diagnoses can cause respiratory distress and
shortness of breath. As symptoms overlap, it is advisable for
clinicians to be aware of the less-common symptoms of GBS,
including diplopia and paresthesia, so appropriate treatments
can beinitiated in atimely manner [10,16]. Given that GBS is
diagnosed and treatment started early to avoid serious cardiac
and pulmonary complications, and there are no serious
secondary infections, patients typically recover well, with
60%-80 % walking after 6 months [14].

Although many reports have documented the diagnosis and
treatment of GBS following COVID-19 [17-32], the literature
documenting the rehabilitation process of these individuals is
limited. At the time of writing, only 1 such paper exists to the
best of our knowledge [33]. In that paper, the patient, having
been treated for GBS associated with cerebral vasculitis, was
admitted to the rehabilitation unit of the same acute care hospital
(ACH) for further care and rehabilitation. To expand this body
of literature, we present this case report highlighting the
treatment strategies used to rehabilitate and discharge an
individual from an independent long-term acute care hospital
(LTACH) fecility, following diagnosis and treatment of
COVID-19-related GBS at aregional ACH.

The treatment strategies described here are informed by the
LTACH's long history of treating patients with GBS. For
example, between March 2019 and the start of March 2020,
approximately 18 patients were treated for GBS at thisfacility.
Sincethe start of the COVID-19 pandemic (March 2020-March

https://rehab.jmir.org/2022/1/€30794

Connors et d

2021), thisfacility has treated 23 patients for GBS, 5 (21%) of
which, including the case described here, were
COVID-19-associated GBS cases.

Case Presentation

On November 11, 2020, a 61-year-old Caucasian male tested
positive for COVID-19 by polymerase chain reaction (PCR)
testing, after developing shortness of breath and a low-grade
fever on November 7, 2020 (Figure 1). By the time the patient
received his test results, he was afebrile and his shortness of
breath had begun to markedly improve. The patient then began
developing progressive ascending weakness and numbness in
both his upper and lower extremities (UEs and LES). The
weakness progressed to the point where it was increasingly
difficult to ambulate and negotiate stairs; at thistime, the patient
began using awalker to assist with mobility.

Other than a history of hypertension and hyperlipidemia, the
patient’s past medical history was unremarkable prior to the
diagnosis of COVID-19 infection. The patient’s father is alive
at 91 yearsold, and hismother passed away at 88 yearsold with
a history of hypertension. He lives with his wife, who is a
full-time caregiver to her mother, while the patient works
full-time as an office shop manager. Prior to COVID-19
infection, he was independent with all activities of daily living
(ADLSs) and mohility.

On November 20, 2020, in lieu of an office visit due to state
COVID-19 restrictions, the patient attended a telehealth
appointment to discuss his symptoms. During the telehealth
appointment, the patient fell when attempting to stand and was
unable to get off the floor. Consequently, emergency medical
services were caled and the patient was brought to the
emergency department under droplet precautions. At admission,
the patient was awake and alert, with clear fluent speech and
no facial asymmetry. His vital measurements were as follows:
temperature, 36.9°C; blood pressure, 164/91 mm Hg; pulse,
105 beats per minute, oxygen saturation, 97% on room air; and
respiratory rate, 18 breaths per minute. All laboratory tests
collected were within normal ranges, including the following:

white blood cell count, 7.8x10° cells/uL; hemoglobin, 15.4

g/dL; platelet count, 299x10° cells/uL; blood urea nitrogen, 9
mg/dL; creatinine, 0.6 mg/dL; aspartate aminotransferase, 21
IU/L; alanine aminotransferase, 34 IU/L; and albumin, 4.5 g/L.
Upon physical examination, the patient presented with rapidly
progressing UE and L E weakness with absent patellar and bicep
reflexes.
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Figure 1. Patient timeline. Starting November 7, 2020, the timing of the patient’s diagnosis, treatment, rehabilitation, and other significant events are
outlined until his discharge from the LTACH rehabilitation setting on January 21, 2021. ACH: acute care hospital; CAM: controlled ankle motion;

GBS: Guillain-Barré syndrome; I VIG: intravenousimmunoglobulin; LTACH:

chain reaction; PT: physical therapy; RLE: right lower extremity.
s ™
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M agnetic resonanceimaging (MRI) of thebrain ruled out acute
infarction. Cervical MRI showed mild degenerativejoint disease
with disc desiccation from C2 to C7 discs without cord
compression. A lumbar puncture was attempted on November
21, 2020, but was unsuccessful. The patient was ultimately
diagnosed with postinfectious COVID-19-associated acute
inflammatory demyelinating polyradiculoneuropathy (AIDP),
acommon GBS variant [10]. Once diagnosed, the patient was
given a5-day intravenousimmunoglobulin (IVIG) cycleat 0.4
o/kg/day (November 21-26). On the fourth day of IVIG
treatment, the patient was able to lift acup to his mouth, which
he was previously unable to do. After completing the day 5
IVIG treatment of the cycle, the patient presented with
improving weakness in both UEs and L Es, while continuing to
report pain in his UEs and tingling in both UEs and LEs. His
positive response to IVIG treatment reinforced the GBS
diagnosis.

Speech therapy was not requested at the ACH, as cognitive,
swallowing, and communication deficits were not noted at that
time. Additionally, since the progressive ascending weakness
from GBS did not affect hisrespiratory system, and the shortness
of breath secondary to COVID-19 had resolved prior to being
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admitted to the ACH, he did not require evaluation by
respiratory therapy.

At the ACH, the patient's arm strength was assessed by
occupational therapy (OT) using manual muscletesting (MMT)
and was as follows [34] (Table 1):

+ Right upper extremity (RUE): shoulder 2/5, elbow 3-/5,
and hand grasp 3/5

«  Left upper extremity (LUE): shoulder 2—/5, elbow 2+/5,
and hand grasp 2/5.

With regard to ADLSs, the patient required built-up utensils and
setup assistanceto perform self-feeding and moderate assistance
for oral care. Therapists at the ACH attempted to stand the
patient; however, he was unable to achieve a fully upright
position. As a result, he required the use of a mechanical lift
for out-of-bed transfers.

On November 27, 2020, 7 days after admission, the patient was
discharged to an LTACH, Gaylord Speciaty Healthcare
(Wallingford, CT, USA), for inpatient rehabilitation. His goal
upon admission was to return to an independent level of
function.
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Table 1. Occupational therapy upper extremity assessments.

Assessment TO? T1P T2¢
BUEY strength
ROME WNLF WNL WNL
RUEY strength
Shoulder 2/5 3+/5 5/5
Elbow 35 3+/5 5/5
Wrigh _i 3+/5 5/5
Grip — 151b 521b
LUE! strength
Shoulder 2-/5 3+/5 5/5
Elbow” 2+/5 3+/5 5/5
Wrigh — 3+/5 5/5
Grip — 211b 701b
ADLS
Self-feeding, oral care ModA™M D" 10
UEP bathing, dressing D MinAY DS
LE® bathing, dressing D MaxA' ca!
Toilet and shower transfers D MaxA v
AM-PACY OTX — 17 points; 50% impairment 20 points; 35% impairment

8T0: acute care hospital (ACH) OT admission assessment, November 24, 2020.
bT1: long-term acute care hospital (LTACH) OT admission assessment, November 28, 2020.
®T2: LTACH OT discharge assessment, January 20, 2021.

dBUE: bilateral upper extremity.

®ROM: range of motion.

FWNL: within normal limits.

9RUE: right upper extremity.

MM easurement of both flexion and extension.

'Not assessed at this time,

ILUE: left upper extremity.

KADL: activity of daily living.

|ADL measurements based on a modified functional independence measure [35].
MModA: moderate assistance required.

"D: dependent.

9] independent.

PUE: upper extremity.

9MinA: minimal assistance required.

'DS: distant supervision required.

SLE: lower extremity.

'MaxA: maximal assistance required.

UCG: contact guard assistance required.

VS: supervision required.

WAM-PAC: activity measure for postacute care.

XOT: occupational therapy.
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Initial Functional Status at the LTACH

Upon initial evaluation by LTACH physical therapy (PT), the
patient’s LE range of motion (ROM) was within normal limits
(WNL), and hisLE strength, assessed by MMT, was asfollows
(Table 2):

+ Right lower extremity (RLE): hip flexion 3/5, hip
abduction/adduction 2+/5, knee flexion 4/5, knee extension
3+/5, and ankle dorsiflexion 3/5

« Left lower extremity (LLE): hip flexion 3/5, hip
abduction/adduction 2/5, knee flexion/extension 3/5, and
ankle dorsiflexion 3-/5

Proprioception to bilateral great toes and ankles was absent,
and the patient had diminished sensation to light touch in
bilateral lower extremities (BLES).

The patient’s functional status was evaluated using a modified
functional independence measure ranging from dependent to
independent (Table 3) [35]. He required maximal assistanceto
perform bed mobility and out-of-bed transfers. He also required
contact guard (CG) assistance to maintain sitting balance on
the edge of the bed. The activity measure for postacute care
(AM-PAC), astandardized assessment tool, was used to measure
the patient’s ability to complete ADLs and functional mobility
[36]. The patient scored a 10 on the mobility segment during
theinitial PT evaluation, indicating 77% impairment (Table 2).

On initia evaluation by LTACH QOT, the patient’s UE passive
ROM was WNL and his bilateral upper extremity (BUE)
strength, assessed by MMT, was as follows. (both RUE and
LUE) shoulder flexion, 3+/5; elbow flexion/extension, 3+/5;
and wrist flexion/extension, 3+/5. By a dynamometer, the
patient’sright grip strength was 15 Ib and 21 Ib on theleft (Table
1). HisUE sensation wasintact to light touch and deep pressure
and had intact proprioception. However, he continued to endorse
numbness and tingling in his hands. His coordination
demonstrated dysmetria, as evidenced by decreased accuracy
when performing a finger-to-nose assessment with occluded
vision. The patient scored a 17 on the initial OT ADL portion
of the AM-PAC evaluation, indicating 50% impairment (Table
1).

Upon admission to the LTACH, other than assistance to cut
foods and open containers, the patient had progressed to
requiring distant supervision for self-feeding and no longer
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required the use of built-up handles. Additionally, he required
minimal assistance for upper body bathing and maximal
assistance for lower body bathing at bed level. He required
maximal assistance for upper body dressing and total assistance
for lower body dressing at bed level.

All patients evaluated by OT at this LTACH facility are given
the St. Louis University Mental Status (SLUMS) examination
at admission to screen for possible cognitive impairments and
to inform the treatment plan [37]. The patient scored a 25/30
on the SLUMS examination, indicating mild neurocognitive
impairments in attention and short-term memory. The patient
stated that his attention was abaselineimpairment likely present
prior to his GBS diagnosis but that his short-term memory was
currently worse than his baseline status prior to hospitalization.
Furthermore, the patient complained of blurry vision and
difficulty reading since the onset of GBS. A formal vision
assessment, performed by OT, confirmed blurriness in both
eyes (right worse than left). The patient’s near point of
convergence was 12 inches, indicating convergence
insufficiency and amarked impairment compared to the normal
range, which is between 2 and 4 inches. Clinicaly, this
observation is intriguing as ocular muscle weakness and
paralysis are associated with the Miller Fisher syndrome variant
of GBS, not the AIDP variant [38].

During aninitial OT/PT cotreatment onto perform standing
in the parallel bars on December 2, 2020, 5 days after LTACH
admission, the patient’s LE sensation began to improve and he
complained of right ankle pain. Swelling and bruising of the
right ankle was noted, and a fracture of the distal right fibula
was diagnosed by radiography. This fracture was attributed to
hisfall prior to admission and was likely not found at the ACH
dueto his altered sensation and other medical challenges at the
time. An orthopedic physician placed ahard cast, and the patient
was made non-weight-bearing of the RLE for 6 weeks. To
protect the fracture, the patient returned to requiring the use of
a mechanical lift for out-of-bed transfers. Therefore,
compensations, such asusing dide board transfers, wereinitiated
early on as it was known that the patient would be
non-weight-bearing for at least 6 weeks. The patient was also
educated on proper techniques for sit-to-stand and stand-pivot
transfers so that when he was able to weight-bear through his
RLE, it would not be a new concept.
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Table 2. Physical therapy lower extremity assessments.

Assessment TO? T1P T2¢
BLEY strength
ROM® —_f WNLY WNL

RLE" strength

Hip flexion — 3/5 4-/5

Hip — 2+/5 3/5

Kned — 4/5 5/5

Ankle dorsiflexion — 3/5 —: cAMK boot

LLE' strength

Hip flexion — 3/5 3+/5

Hip — 25 35

Kned — 3/5 4+/5

Ankle dorsiflexion — 3-/5 3/5

Function and mobility™

Out-of-bed transfers p™m MaxA™ D after fracturewasfound S°

Sitting balance MinAP cat "

Sit-to-stand D D Swith RWS

Ambulatory transfers uAt UA Swith RW

Ambulation UA UA 300 feet; CG with RW

Stairs UA UA Ableto clear six 4-inch stairs; CG

with bilateral railing
AM-PACY PTV — 10 points; 77% impairment 20 points; 36% impairment

T0: acute care hospital (ACH) PT admission assessment, November 25, 2020; patient L E strength at the ACH was not formerly assessed or not available
at the time of writing. Function and mobility assessments were available.

br1: long-term acute care hospital (LTACH) PT admission assessment, November 28, 2020.
®T2: LTACH PT discharge assessment, January 20, 2021.
dBLE: bilateral lower extremities.

®ROM: range of motion.

fNot assessed at this time.

OWNL : within normal limits.

PRLE: right lower extremity.

IMeasurement of both abduction and adduction.
IMeasurement of both flexion and extension.

KCAM: controlled ankle motion.

IMeasurements based on the modified functional independence measure score [35].
"D: dependent.

"MaxA: maximal assistance required.

0s: supervision required.

PMinA: minimal assistance required.

9CG: contact guard assistance required.

I independent.

SRW: rolling-walker assistive device required.

'UA: unableto perform.

UAM-PAC: activity measure for postacute care.

VPT: physical therapy.
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Table 3. Modified functional independence measure definitions and criteria.

Descriptor Definition
Unable (UA) The subject/patient is unable to perform.
Dependent (D) Dependent mobility; the subject/patient providing less than 25% of the work.

Maximal assistance (MaxA)
Moderate assistance (ModA)
Minimal assistance (MinA)
Contact guard (CG)

Close supervision (CS)

The subject/patient performs 25%-49% of the work.

The subject/patient performs 50%-74% of the work.

The subject/patient performs 75%-100% of the work.

The subject/patient requires light hands-on assistance for balance, but no physical lifting is required.

The subject/patient requiresthe therapist to be close by in case the patient experiences aloss of balance,

but does not need physical or hands-on assistance.

Supervision (S)

Distant supervision (DS)
Modified independence (Maodl)
Independent (1)

During supervision, the therapist provides supervision at more than an arm’s length away.
Thisis intermittent supervision. The therapist does not have to be in the room.
The subject/patient is independent with the use of adaptive devices, techniques, or increased time.

The subject/patient isindependent without the use of adaptive devices, techniques, or increased time.

Methods

Therapy Details

During his inpatient stay, Monday through Friday, the patient
participated in 5-6, 30-minute-long treatment blocks each day.
These blocks consisted of a combination of individual PT and
OT sessions, an OT/PT cotrestment session, LE and UE exercise
group sessions, or a fine motor coordination group session
focused on sensation and coordination. On Saturdays, he
alternated weekly between a 30-minute LE or UE exercise
group; treatment sessions were not conducted on Sundays.

During hisearly PT sessions, the patient worked on antigravity
supine LE therapeutic exercises. He required skilled PT
intervention to ensure the exercises were being performed
properly and he was working at the appropriate workload. For
example, the patient required assistance to perform hip flexion
exercisesin aside-lying position as, when he began to fatigue,
he would compensate and recruit other musclesto facilitate the
motion. As such, he required cues to stop and rest so that form
was not compromised and he did not overfatigue the muscle.
The patient also worked on wheel chair mobility and both static
and dynamic sitting balance (ie, anterior weight shifting and
reaching outside the base of support to prepare for transfers).

In early OT sessions, the patient worked on bed-level lower
body ADLSs, UE exercises seated on a mat, cognitive tasks
addressing short-term memory, and hand-strengthening
activities. Additionally, the patient began participating in OT
convergence training exercises to address his convergence
insufficiencies. Within aweek of starting convergencetraining,
the patient started to report improvements to the blurry vision
and increased ability to read novels at hisleisure.

UE exercises focused on using lighter resistance weights that
the patient could tolerate for 10 repetitions without
compromising body mechanics; the weight was gradually
increased per the patient’ stolerance. Due to shoulder weakness,
passive ROM exercises were initiated to the joint end ROM to
preserve joint integrity. In addition to performing daily OT
tasks, which included self-ROM and hand-strengthening tasks

https://rehab.jmir.org/2022/1/€30794

with putty (eventually increasing to graded grippers), the patient
was independent with a gentle bed-level exercise program.

The patient was educated on energy conservation during ADL
performance, including taking rest breaks, utilizing adaptive
equipment to improve independence without compromising
functional activity tolerance, and preserving the ability to persist
through daily therapies [16]. In his early cotreatment sessions,
PT and OT worked together to assist the patient with bed
mobility and basic slide board transfers to and from his
wheelchair and bed. As the patient progressed, OT/PT
cotreatments worked on dlide board transfers to and from the
car, tub, and commode.

On January 7, 2021, 18 days prior to discharge, the patient
started progressive L E strengthening, sit-to-stand transfers, and
ambulation during individual PT sessions. The individual OT
sessions were able to focus on progressing UE therapeutic
exercises, dressing at a wheelchair level, and bathing in the
shower using a shower chair.

OT/PT cotreatment sessions also advanced the patient from
standing to using a rolling-walker (RW) with a right sling
attachment to support hisRLE. Thisallowed him to weight-bear
through the right knee to provide more stability while standing
and ambulating and adhere to his weight-bearing restrictions.
As the patient progressed, he no longer required cotreatment
for standing and ambulation and was able to perform these
activities with the assistance of 1 person. This allowed for an
additional individual therapy session each day.

On January 15, 2021, 44 days after being placed in the hard
cadt, the patient was cleared for weight-bearing as tolerated
through his RLE using a controlled ankle motion (CAM)
walking boot and RW. To ensure he did not have a significant
increase in pain with weight-bearing, the patient’s ambulation
distance was gradually increased. As he began tolerating
ambulating further distances with the RW, he began climbing
stairs with assistance.

During hisPT LE exercise group session, the patient performed
seated LE exercises, including hip flexion, hip
abduction/adduction, knee extension, and ankle ROM. To help
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his progression, ankle weights were added, as appropriate, per
therapist discretion and the patient’s tolerance. The patient was
also ableto utilize arecumbent cross-trainer using hisLLE and
BUES during these sessions. Once cleared for weight-bearing
with the CAM boot, hewas ableto effectively useall extremities
on the cross-trainer. During his OT UE exercise group on,
the patient performed seated UE exercises, starting without
weights and gradually worked up to 4 Ib in shoulder weights
and 6 b in elbow weights. In the fine motor coordination group
session, the patient began with hand-strengthening and larger
fine motor coordination tasks, he gradually transitioned to
smaller tasks, including putting small objects (approximately
0.5 inches) together and pulling them apart.

Ethics Approval and Consent to Participate

Thiscase report waswritten in compliance with our ingtitutional
privacy policy, the Health Insurance Portability and
Accountability Act (HIPAA) palicy, and the standards set by
the Declaration of Helsinki. Institutional review board approval
was not required by institutional policy as the report only
describes 1 patient; the need for approval wastherefore waived.

Consent for Publication

The patient described here gave his written permission for the
authors to access his persona information and for his
information to be used in writing and publishing this case report.

Results

Dischar ge Assessment

The patient’s function was re-evaluated immediately prior to
LTACH discharge. The patient's PT discharge assessment
indicated that his LE coordination and ROM were now WNL
and that his LE strength was as follows:

« RLE: hip flexion 4-/5, hip abduction/adduction 3/5, and
knee flexion/extension 5/5

« LLE: hip flexion 3+/5, hip abduction/adduction 3/5, knee
flexion 4+/5, knee extension 4-/5, and ankle dorsiflexion
3/5

The patient’s right ankle was unable to be assessed as it was
gill in a CAM walking boot and not cleared for ROM
assessments (Table 2).

The patient continued to endorse diminished sensation in his
bilateral lower legsand feet, but his sensation to light touch had
returned. Proprioception was WNL in his BLEs. Functionally,
the patient was performing sit-to-stand and ambulatory transfers
with an RW with supervision. By discharge, he had regained
ambulation and was able to ambulate 300 feet with an RW and
CG utilizing the CAM walking boot. Further, the patient was
able to negotiate six 4-inch stairs with bilateral railings,
step-to-pattern, and a CG. The patient scored a 20 on the
AM-PAC at discharge, indicating a 36% impairment; this was
a41% improvement from admission (Table 2).

The patient’s OT discharge assessment indicated that his BUE
strength, coordination, and ROM were now WNL (Table 1).
His grip strength was 52 Ib on the right and 70 Ib on the left, a
37 and 49 |b increase, respectively. Although the patient
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continued to demonstrate diminished sensation to light touch
in BUEs, his proprioception remained intact. With regard to
ADLs, the patient could now perform upper body
bathing/dressing and lower body bathing with distant
supervision; lower body dressing sitting upright in the
wheelchair could be performed with aCG. Hewas also ableto
complete ambulatory transfers to the commode and transfer to
atub bench with supervision.

The patient’s visual impairments were completely resolved
upon discharge. With residual impairments to his short-term
memory still present, the patient scored a27/30 onthe SLUMS
examination, a 2-point improvement. He also scored a 20 on
the AM-PAC at discharge, indicating a 35% impairment; this
was a 15% improvement from admission (Table 1).

On January 21, 2021, 56 days after LTACH admission, the
patient was discharged home, ambulatory with improved
strength, self-care, and cognition.

Discussion

Principal Findings

Here we described the presentation and rehabilitation regimen
of apatient diagnosed with COV1D-19-associated GBS. During
atelehealth appointment following a COVID-19 diagnosis, the
patient fell. Being unable to stand up due to weakness in his
LEs, the medical professional advised the patient to call for
emergency medical services. He was then brought to a local
regional ACH. There he was diagnosed and treated for GBS.
Requiring functional rehabilitation, the patient was transferred
to an independent rehabilitation-focused LTACH, where OT
and PT regimens|ed to objectiveimprovementsin both UE and
LE strength. Fine motor control and coordination were also
markedly improved, as evidenced by the patient’s ability to
open containers, write, and self-feed. The patient’s functional
mobility improved from being dependent and unableto ambulate
or perform transfersto ambul ation with aCG and transferswith
supervision. Thisled to functional improvements, independence
with ADLs, improved AM-PAC scores for both the mobility
and ADL sections, and a safe discharge home.

PT and OT interventions were structured to optimize the
patient’sindependence at each stage of rehabilitation. Although
the patient was challenged throughout the week, therapistswere
careful to not overfatigue the patient so as to avoid potential
delaysin hisrecovery and to allow for rest on weekends. When
resuming therapy on Mondays, the patient had objectively
notable increases in both his UE and his LE strength. It is
important to provide patients with adequate rest in order to
maximize functional recovery.

Strengthsand Limitations

It isimportant to acknowledge the strengths and limitations of
thisreport. Thisreport was strengthened by the use of objective
measures and standardized assessments to demonstrate the
improvements this patient made at an LTACH level of care.
Although GBS is an exceedingly rare disease, it is relatively
common for patientswith GBSto be treated at our facility each
year. Although this report is based off 1 patient’s case, our
facility has admitted and treated 5 patients with GBS related to
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COVID-19 at thetime of writing. A limitation of this particular
case is the absence of some diagnostic tests typically reported
for GBS, namely cerebrospina fluid anaysis and
electrophysiological nerve conduction studies. Being an
independent LTACH, the records we were able to obtain from
the ACH, where the patient wasinitially diagnosed and treated,
were incomplete. However, given the abundance of literature
already describing the diagnosis and treatment of
COVID-19-related GBS, we reported what was available to us
and focused on reporting the rehabilitation regimen used to treat
this patient for COVID-19-related GBS. Additionally, nerve
conduction studies could have been used to monitor the patient’s
recovery and rehabilitation. However, as thisis not acommon
practice at our ingtitution and the patient’s recovery and
rehabilitation were in line with expectations, follow-up nerve
conduction studies were not conducted.

A challengeinthis patient’srecovery wasthat hisanklefracture
left him non-weight-bearing for much of his rehabilitation.
Although it is not typical for patients with GBS to also have
weight-bearing restrictions, we thought reporting this unique
case worthwhile as no 2 patients will require the same
rehabilitation regimen. In fact, it is often the case that patients
will arrive for rehabilitation with not 1 but multiple diagnoses
that will influence their treatment plan. Being no exception, the
patient’s non-weight-bearing status influenced his treatment
course and added challengesin hisfunctional mobility progress
that were addressed with an individualized therapeutic approach.
These goals were centered on the patient becoming as mobile
as possible, given his weight-bearing restrictions, while being
careful to not overfatigue his muscles and creating additional
problems. This patient's rehabilitation may have been
complicated by thisfracture and non-weight-bearing restrictions,
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but the patient made significant improvements in his time at
this LTACH and recovered, as we would expect a patient with
GBS to recover.

Patient’s Per spective

Following the patient’'s discharge, he was asked to give his
thoughts about histime in rehabilitation. From thefirst day the
patient started therapy, he was motivated and had a positive
attitude. The patient admits, “I did have some mental difficulties
early on absorbing all that was happening to me” This was
never shown outwardly, however, and the patient quickly moved
away from this mindset. The patient states, “| was somewhat
traumatized from the 8 daysin the[acute care] hospital al alone,
but once | realized that everyone at Gaylord was looking out
for me, | was able to relax and just focus on getting better. |
worked hard to maintain a positive attitude and to talk with
other patients and staff to get encouragement and strength from
them so | could reflect on it each night, which was the most
difficult time for me.” This mentality helped the patient to
overcomethe obstacles he faced during rehabilitation and make
aremarkable recovery.

Conclusion

At the time of writing, thisis the first report to the best of our
knowledge to demonstrate the standard of care and strategies
used in an independent LTACH setting to successfully
rehabilitate and discharge a patient diagnosed with GBS
following COVID-19infection and the second report to describe
these methods overall [33]. This successful rehabilitation was
accomplished through intensive PT and OT regimens targeted
at patient-specific deficits. This case report demonstrates how
therapy interventions are effective in maximizing the functional
potential of patients with COVID-19-associated GBS.
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ACH: acute care hospital

ADL: activity of daily living

AIDP: acuteinflammatory demyelinating polyradiculoneuropathy
AM-PAC: activity measure for postacute care
BUE: bilateral upper extremity

CAM: controlled ankle motion

GBS: Guillain-Barré syndrome

IVIG: intravenousimmunoglobulin

LE: lower extremity

LLE: left lower extremity

LTACH: long-term acute care hospital
LUE: left upper extremity

MERS: Middle East respiratory syndrome
MMT: manual muscle testing

MRI: magnetic resonance imaging

OT: occupational therapy

PCR: polymerase chain reaction

PT: physical therapy

RLE: right lower extremity

RUE: right upper extremity

SLUMS: St. LouisUniversity Mental States
UE: upper extremity
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