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EDITORIAL

Mavrizio Rossini

Department of Medicine,
Rheumatology Section, University of Verona

Dear Readers,

in this edition we continue to discuss about possible extra-skeletal effects of vitamin D, in com-
pletely different areas: dermatological and neurclogical.

There are two inflammatory skin diseases, namely psoriasis and afopic dermatitis, in which the
alteration of the skin barrier seems to play an important role in their pathogenesis. The author,
starting from the observation that psoriasis improves with exposure to sunlight and that the skin,
iradiated by the sun, synthesises vitamin D, had previously conducted investigations into pso-
riasis, showing that vitamin D, in addition to its known functions, plays a role in the expression
of some of the proteins constituting the Tight junctions (TJs), fundamental structures of the "barrier
organ’. Afopic dermatitis also improves with exposure to sunlight, and exposure to artificial
sources of UV radiation is considered among the possible treatments for this dermatosis. Various
hypotheses have been put forward to explain this phenomenon: immunomodulatory actfion of
UV rays inducing apoptosis of inflammatory cells, inhibiting Langerhans cells and modifying
cytokine production, or direct action of UV rays reducing Staphylococcus aureus colonisation,
but the effect of sunlight exposure on vitamin D synthesis could also be considered. In this
edition, the author summarises the results of his recent work ' that brings new evidence on the
relafionship between vitamin D receptor polymorphisms, T) protein expression and certain clin-
ical manifestations in adult atopic dermatitis patients.

Vitamin D is known to be important for maintaining muscle strength through its action on specific
receptors in muscle tissue. Patients undergoing rehabilitation, especially in the neurological field
and in both inpatient and outpatient setting, are a high-risk population prone to developing a
vitamin D deficiency and manifesting the consequences of this condition. In the second article in
this edifion, studies on the effectiveness of vitamin D supplementation during rehabilitation after
stroke are considered. The author concludes that currently, the results are contradictory but that
the available research has many limitations, including above dll, as is often the case in other
fields of study, the small sample size, the insufficient length of the observation period or the lack
of preliminary assessment of vitamin status for which it cannot be excluded that non-deficient
patients were included. By summarising the methods investigated and the results available to
date, the article provides useful information for planning supplementation in the rehabilitation
pathway of patients with ischaemic stroke, although further research is required to implement
this knowledge in clinical practice.

In the recent OsMed report for the year 2023 of the ltalian Medicines Agency (AIFA) 2, despite
the prescription-based consumption [DDD/ 1000 inhabitants/day, Fig. (1)] and expenses of
approximately 15% compared to the previous year, the expenses bomne by the National Health
Care Service for Vitamin D is of approximately EUR 200 million/year. It states that the data
“confirm the use of cholecalciferol and metabolites for extra-skeletal indications for which RCTs
have not provided evidence of efficacy”. It also states that “the rich literature concerning the
use of vitamin D in COVID-19 did not prove any benefit”. For both of these statements, as can
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Atopic dermatitis and vitamin D

Stefano Calvieri

Emeritus Professor of Dermatology, Sapienza University of Rome

By the term 'barrier organ’ we mean the sef
of epithelia in the body, on whose integrity
our survival depends. Numerous components
contribute to the constitution of the barrier.
In fact, there is a chemical, immunological,
micro-biological and a physical barrier. The
latter, at skin level, is much more complex
than in other epithelia and is regulated by
a welldefined set of molecules involved in
the metabolism of filaggrin, the formation of
the stratum corneum, the synthesis of intercel-
lular lipid lomellae, the organisation of cor-
neodesmosomes, desquamation and the for-
mation of tight junctions (TJs), which reduce
the intercellular spaces between epithelial
cells until they disappear. In particular, it is
the stratum corneum and the TJs, which are
present in it, especially in the compact layer
!, that are responsible for permeability 2°,
which in other epithelia is provided by the
TJ system. In addition, recent investigations
have shown that partial or total inhibition of
T) proteins modifies epithelial permeability
by interfering in the metabolism of filaggrin
and lipids with abnormal formation of the
stratum corneum 2.

In two inflammatory skin diseases, namely
psoriasis and afopic dermatitis, barrier dis-
ruption appears to play an important role in
their pathogenesis.

In fact, a series of investigations we con-
ducted on psoriasis showed that vitamin D,
in addition to its known functions, plays a
role in the expression of some of the proteins
making up the TJs. Starting from the observa-
fion that psoriasis improves with exposure fo
sunlight and that the skin, irradiated by the
sun, synthesises vitamin D, we investigated
the role of this vitamin. In particular, we have
shown that in psoriasis patients, vitamin D is
reduced and inversely correlates with PAS
(Psoriasis Area Severity Index) ¢ and with
the blood level of T lymphocytes reg 7; VDRs
(Vitamin D Receptor] in psoriatic lesions are
reduced by 50% compared to healthy skin;
VDRs present polymorphisms that correlate
with clinical ; finally, reduced VDRs are as-
sociated with reduced expression of cerfain
TJ constituent proteins, in particular claudin-1,
occludin and zonulin-1 °. In conclusion, in
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psoriasis, there is a correlation between
vitamin D deficiency and altered T and,
therefore, altered skin permeability. Based
on these results, we turned our attention to
atopic dermatitis (AD). Dermatosis is the cu-
taneous manifestation of afopy, a polygenic
hereditary frait with high prevalence that can
affect other epithelia (allergic rhinitis, asth-
ma, efc.) in which, as already mentioned,
the infegrity of the barrier is also guaranteed
by the T). It is more frequent in the paediatric
age with a prevalence of between 10 and
30% and decidedly less frequent in adults
(5-7%). It is an inflammatory disease charac-
terised by altered permeability of the barrier
due to filaggrin deficiency, the gene of which
is mutated in 30-50% of patients. A Th2-type
immunological response is predominant in
AD with an increase in cerfain cyfokines,
such as 14, L5 and IL-13, which play an es-
sential role in eosinophil recruitment and IgE
synthesis. In this respect, it should be nofed
that two forms of AD are recognised: the ex-
frinsic form, which is much more frequent and
characterised by increased circulating IgE,
and the intrinsic form, which accounts for ap-
proximately 20 % of cases, with normal IgE
values. Finally, it must be remembered that
AD is burdened with certain co-morbidities,
such as psoriasis °.

Moreover, AD also improves with exposure
fo sunlight '". In fact, exposure to arfificial
sources of UV radiation is considered among
the possible treatments for this dermatosis 2.
The work of Napolitano et al. '3, in partficu-
lar, shows that 6 out of 10 adults with AD
improve after exposure to UV radiation. Var-
ious hypotheses have been put forward to
explain this phenomenon: the immunomodu-
latory action of UV rays inducing apopfosis
of inflammatory cells, inhibiting Langerhans
cells and modifying cytokine production '#;
the direct action of UV rays reducing the col-
onisation of Staphylococcus aureus, but also
the effect of sunlight exposure on vitamin D
synthesis must be considered. In addition,
studies have shown a correlation between
severity of AD and the haematic concentra-
fion of vitamin D without being able to prove
a link between these variables. Furthermore,
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Atopic dermatitis and vitamin D

different clinical trials on vitamin D supple-
mentation in children have given contradic-
fory resulfs.

Therefore, in order fo clarify a possible
role of vitamin D, we enrolled 43 adults
with moderate or severe AD who had not
been on systemic therapy for at least three
months and from who, after collecting an-
amnestic data, blood samples have been
token and skin biopsies have been done
in the lesional (LS) and nonlesional (NLS)
areas. In addition, EASI (Eczema Area
Severity Index) was assessed for each of
them and all of them have done the prick
tests (STP) (Tab. 1). PCR (Polymerase Chain
Reaction] evaluations were carried out to
study cerfain VDR polymorphisms (Tab. II)
on blood, and histochemical examinations
fo study the expression of VDRs, occludin,
claudin and ZO-1 on both NLS and LS and
their gene expression. Multivariate logistic
regression was used fo explore the associ-
ation between various VDR polymorphisms
(dependent variables) or T) proteins (de-
pendent variables| and clinical and patho-
logical characteristics of AD patients (inde-
pendent variables). In this article, we will
report the part of the results relating fo the
VDR > polymorphisms because not all of
them have yet been published. The results
of this cross-sectional study identify a link
between VDR polymorphisms, VDR and TJ
protfein expression and clinical characteris-
fics in a cohort of AD patients. Specifically,
we observed a lower OR for the occurrence
of AD in individuals with the hefero-zygote
VDR polymorphism A1012G, whereas ho-
mozygous cumulative VDR polymorphisms
> 2 (Tab. Ill) were linked to an increased
likelihood of developing allergic reactions.
Among the constituent proteins of TJs,
claudin and ZO-1 were those most ex-
pressed. VDR protein expression was as-
sociated with the presence of generalised
AD lesions, whereas claudin showed a
significant association with a positive SPT.
While previous studies have investigated
differences in the frequency of VDR poly-
morphism and the expression levels of VDR
and T) between AD patients and healthy
control groups, the aim of our study was to
characterise the interrelationships between
SNPs  [single-nucleotide  polymorphism),
VDR and TJ profein expression in skin bi-
opsies from this cohort of AD patients and
associate them with their clinical features.
To date, no work has correlated VDR poly-
morphisms with the clinical characteristics

TABLE I.

Clinical and laboratory data.
Gender, no. (%)

o Male 17 (39,5)
o Female 26 (60,5)
Age
o <60 years 36 (83,7)
e > 60 years 7 (16,3)
Age of disease onset no. (%)
o (hildhood/adolescence 28 (65,1)
o Adults 15(34,9)
Body Mass Index (BMI)
e <30kg/m? 35(81,4)
o > 30 kg/m? 8 (18,6)
Location no. (%)
o Flexure 9(20,9
 (Generalised 18 (41,9)
e Head/neck 14 (32,6)
* Hands 2(4,7)
EASI score
o Mild (EASI < 16) 5(11,6)
o Moderate-to-severe (EASI > 16

or < 16 with involvement of the 38 (88,4)

face and hands)
Asthma, no. (%)
o Present 8 (18,6)
* None 35(81,4)
Rhinoconjunctivitis, no. (%)
® Present 14 (32,6)
® None 29 (67,4)
Skin prick test, no. (%)
o Positive 20 (46,5)
e Negative 23 (53,5)
Total IgE (IU/ml), no. (%)
e <1001U/ml 18 (41,9)
e >100IU/ml 25 (58,1)
25(OH)D
e >30ng/ml 15 (34,9)
e <30ng/ml 28 (65,1)

of dermatosis. Our results suggest that VDR
polymorphisms may indeed be associal-
ed with the clinical features of AD. We
found that individuals with heterozygous
A1012G status had significantly lower
odds of developing AD early (OR: 0,046,
IC 95%: 0.004-0.510, p = 0.012), sug-
gesting a potential protective effect of this
polymorphism on disease onset. Moreo-
ver, Richefta et al. reported a lower risk
of developing psoriasis when this polymor-
phism, either in heterozygosity or homozy-
gosity, was present compared fo the wild-
fype gene '°.

We also observed that the presence of
Apal in homozygosity showed a tendency
fowards a higher probability (OR of 5.99)
of developing the disease early, indicating
a potential risk associated with this poly-
morphism. Interestingly, Apal (rs7975232)
is associated with lower levels of expres-
sion and reduced stability of mRNA VDR 17,
and low levels of vitamin D are associated
with AD. Moreover, Heine et al. '8 demon-
strated an association between the Apal
polymorphism and severe forms of AD.
Our results showed a statistically signifi-
cant association between the presence of
homozygous cumulative polymorphism > 2
of the VDR and a positive SPT (10/20,
50%) compared to negative SPT (1/23,
4.3%; p = 0.0003). To support this ob-
servation, it has been reported that a low
vitamin D level is associated with higher
IgE levels in atopic patients %20,

VDR polymorphisms were also correlated
with receptor expression in lesional skin bi-
opsies (LS) from our cohort of AD patients.
We observed a positive association for the
Apal polymorphism when in the heferozy-
gous state with the expression of VDR. This
result is in contrast fo other results that report
that polymorphisms in Apal are associated
with reduced messenger RNA stability and
lower levels of expression 2122, However,
another study in Turkish children described
a significant link between Apal in heterozy-
gosity and risk of asthma 2%, It should be
noted that functional studies on the asso-
ciation between Apal polymorphisms and
VDR profein expression are lacking.

With regard fo the investigation of TJ con-
stituent profeins, we observed that claudin
and ZO-1 were the most highly expressed
in skin biopsies of lesions from AD pa-
tients, whereas VDR and occludin were
the lowest. No studies have reported the
expression levels for these proteins. Only
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TABLE I1.
Target polymorphisms

Gene  Polymorphism SNP ID Position on chromosome 12 Genomic location (NM ATG position in VDR
(assembly hg38) 000376 (NM_000376)

VDR A-10126 rs4516045 47906043 VDR promoter 117206

VDR Fokl 52228570 47879112 Exon 3 (encoding) c21>(

15107365810

VDR Bsml 51544410 47846052 Infron 9 ¢.1024+2836>T

VDR Apal 157975232 47845054 Intron 9 .1025-496>T

VDR Taql 15731236 47844974 Exon 10 (encoding) ¢.1056T>C

TABLE I1I.
Frequency of specific genotypes for dif-

ferent single nucleotide polymorphisms
of the VDR in AD patients.

Polymorphism Number of

cases (%)

rs4516035 A1012G
Genotype N (%)
AA (wild type) 15 (34,9)
AG (heterozygous) 23 (53,5)
66 (homozygous) 5(11,6)
rs2228570 Fokl
Genotype N (%)
TT (wild type) 5(11,6)
TC (heterozygous) 17 (39,5)
(C (homozygous) 21 (48,8)
rs1544410 Bsml
Genotype N (%)
GG (wild type) 18 (41,9)
6T (heterozygous) 20 (46,5)
TT (homozygous) 5(11,6)
rs7975232 Apal
Genotype N (%)
66 (wild type) 10 (23,3)
6T (heterozygous) 19 (44,2)
TT (homozygous) 14 (32,6)
rs731236 Taq|
Genotype N (%)
TT (wild type) 19 (44,2)
TC (heterozygous) 19 (44,2)

(C (homozygous) 5(11,6)
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case-control studies can be found in the
literature. Furthermore, our work revealed
a negative correlation between vitamin D
and the expression of ZO-1 [tho = -0.43;
p =0.0058). In a study by Yuki et al. 24, T]
protein levels were quantified in the epider-
mal fissues of three AD patients and three
normal subjects. Skin biopsies were taken
from non-lesional sites of AD [NLS) and
lesional skin sites (LS). In the NLS of DA,
claudin-1, occludin and ZO-1 proteins de-
tected conditions similar fo those of normal
skin. However, in LS, the signal intensities
of claudin-1 and ZO-1 were markedly re-
duced. These data seem to be in contrast
to our results, although only three patient
samples were examined and our analysis
was limited to LS.

Meckel et al. 2° observed a reversed cor-
relation between serum 25(OH)D concen-
frations and mucosal inflammation in 230
subjects with ulcerative colitis, together
with altered protein expression of VDR, oc-
cludin and decreased protein expression
of ZO-1.

These results are in line with our results.
We also found a positive association be-
tween ZO-1 expression and BMI (body
mass index] > 30. Zonulin is considered
the only physiological mediator known to
regulate infestinal permeability in a revers-
ible manner by modulating infercellular Tjs
and obesity and has been associated with
increased infestinal permeability and ab-
sorption 2.

We also observed a higher level of clau-
din expression in patients with positive SPT.
De Benedetto et al. % reported reduced
claudin-1 expression in DA NLS, while
Gruber et al. 26 and Yuki et al. 4 showed
that claudin-1 was overregulated in the
NLS of subjects with AD. Taken together,
these results suggest a complex and con-
textdependent role of claudin-1 in AD,

influenced by genetic factors and environ-
mental considerations.

In conclusion, in our study of ltalian AD pa-
fients, we identified significant associations
between VDR polymorphisms, VDR expres-
sion, T) proteins and clinical features of AD.
These results provide important information
on the complex interplay between genetic
factors, vitamin D deficiency and T) pro-
feins in the pathology of AD, emphasising
the complex nature of the pathophysiology
of this dermatosis and the identification of
potential markers for the early diagnosis of
AD.

Finally, despite some similarities with psori-
asis that we have highlighted, such as the
protective role of heterozygous A1012G,
the reduced expression of VDR, etc., differ-
ences emerge that, if correctly interpreted,
could further clarify the role of vitamin D in
the complex mechanisms regulating epithe-
lial permeability.
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The role of vitamin D
in post-stroke rehabilitation:
between light and shadow

Leonardo Triggiani

Neurovascular Treatment Unit, Hospital “Azienda Ospedaliero-Universitaria Policlinico

Umberto 1”, Rome

Despite medical advances in the 20th cen-
tury, vitamin D deficiency is still a pandemic
1: approximately 1 billion people worldwide
suffer from vitamin D deficiency. Classically,
vitamin D deficiency is associated with rick-
ets in children while, in adults, vitamin D
deficiency manifests itself as osteomalacia,
a painful condition of defective skeletal min-
eralisation, or as osteoporosis causing skele-
tal fragility and fractures 2. Vitamin D also
plays an important role in regulating prolifer-
ation and differentiation in a variety of cells
and fissues not associated with calcium me-
tabolism . Vitamin D receptors (VDRs) have
been found in a variety of tissues and body
cells, including brain, heart, breast, prostate,
gonads, colon, pancreas, monocyfes and
acfivated T- and B lymphocytes . Vitamin D
is important for maintaining muscle strength
through its action on VDRs in muscle tissue 7.
Inpatients and outpatients undergoing reha-
bilitation are a high-risk population prone to
develop vitamin D deficiency and to mani-
fest the consequences of this condition 8.
The functional results of these patients will
depend on the correct diagnosis and appro-
priate treatment of the vitamin Deficiency.

In order to evaluate the effectiveness of vita-
min D supplementation in patients undergo-
ing rehabilitation programmes, we took into
account studies concering rehabilitation
after cerebral strokes. The efficacy of reha-
bilitation affer vitamin D supplementation in
stroke patients was investigated, the efficacy
of supplementation, and the type, form and
amount of vitamin D administered. The inclu-
sion criteria, the durafion of the study and
the scales used were discussed (Fig. 1).

THE EFFECT OF VITAMIN D
SUPPLEMENTATION ON POST-STROKE
REHABILITATION

Vitamin D deficiency may be associated with
an increased risk of stroke onset, severity
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and future prognosis. It also affects cognitive
decline and physical performance, which is
observed in stroke patients who have worse
outcomes in neurological rehabilitation '°.
Due to the numerous limitations of serum vi-
tamin D testing and the method and quantity
of its administration, there is little certainty as
to whether rehabilitation outcomes in stroke
survivors can be improved ''. Many studies
presented opfimistic results and showed that
vitamin D supplementation after stroke im-
proved quality of life and facilitated patients’
refurn to normal life.

Small sample studies showed better results
for patients who supplemented with vita-
min D affer sfroke 1213,

Two small open frials conducted by Gupta ef
al. in India showed that intramuscular injec-
fion of high-dose cholecalciferol (600,000
IU) improved scores on various stroke scales
and increased survival of poststroke pa-
fients. A randomised, confrolled, open frial
included 73 patients with acute ischaemic
stroke. Each patient was tested for serum
25(OHID levels before entering the trial. A
fofal of 53 patients with baseline 25(OH)
D < 75 nmol/L were randomly assigned to
the two frials. The first group received an
infra-muscular injection of 600,000 U of
cholecalciferol once and oral cholecalcif-
erol at a dose of 60,000 IU once a month
with one gram of elemental calcium per day
along with the usual poststroke care. The
second confrol group only received normal
hospital care. Serum levels of vitamin D and
iPTH were tested at 3 and 6 months affer
the study, and the follow-up itself lasted 6
months. The modified Rankin scale (mRS)
was used in the study and high scores were
obtained after & months. This result confirms
the beneficial effect of vitamin D supplemen-
fation in postsiroke patients '°.

A randomised, controlled and unblinded
study by Narasimhan and Balasubramani-
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Benefits of adequate vitamin D levels

More and more studies suggest that maintaining a normal level of vitamin D improves cardio-
and cerebrovascular function. In addition, vitamin D influences the progression, development and

prognosis of stroke.

HAEMORRHAGIC STROKE

the damaging effects of the disease.

o There is no scientific evidence that low vitamin D levels
influence the risk of haemorrhagic stroke.

o Patients with haemorrhagic stroke often suffer from
vitamin D deficiency and vitamin D supplementation reduces

ISCHAEMIC STROKE

o Scientific studies suggest that low vitamin D levels may
be associated with an increased risk of ischaemic stroke.
1,25(0H),D, may induce the expression of IGF-, which
contributes to the control and protection of nerve cells.

®  |GF-1 has been shown to have anticoagulant properties via
plasminogen activation.

FIGURE 1.

Role of vitamin D in ischaemic and haemorrhagic stroke.

an compared the results in patients with
ischaemic stroke taking vitamin D supple-
mentation with those without supplemen-
tation. The study used the Scandinavian
Stroke Scale (SSS), a reliable and widely
used scale in patients with ischaemic cere-
brovascular disease. The first group of pa-
tients received a 60,000 IU dose of chole-
calciferol  administered by intframuscular
injection; the second group did nof receive
vitamin D. Patients in both groups were ex-
amined at the beginning of the study and
after three months. The results indicate a
significant improvement in outcome among
poststroke patients taking vitamin D sup-
plements . Vitamin D supplementation in
poststroke patients had a positive effect on
rehabilitation outcomes.

A small Japanese study by Momosaki ef al.
on 100 patients showed no improvement
in sfroke patients freated with vitamin D.
After randomisation, each of the 100 sub-
jects took an oral form of vitamin D, at a
dose of 2000 IU/day or a placebo. Each
patient received 450 capsules, each con-
taining 400 IU of vitamin D,, which means
that the patients took the capsules five times
a day. Vitamin D, was always taken at the
same time, after lunch. The study with re-
habilitation and vitamin D supplementation
lasted eight weeks. During the patient’s re-
covery and 8 weeks after discharge, the
rehabilitation staff assessed each patient’s

Barthel index, Brunnstrom stage (arm, hand
and leg on the affected side), hand grip
strength  (bilaterally) and  calf circumfer-
ence (bilaterally]. A total of 97 patients
completed the Jopanese study. There was
an improvement in Barthel index scores at
week eight of rehabilitation as the primary
endpoint; secondary oufcomes were ob-
served in Barthel index performance, hand
compression strength and circumference of
the calf. No differences were found in the
other secondary endpoints between the
groups.

None of these differences were statistical-
ly significant, indicating that daily supple-
mentation with 2000 U vitamin D,in pa-
tients after an acute stroke was ineffective
and did not provide the expected benefits.
A potential error was due to the fact that
serum 25-hydroxyvitamin D levels were not
considered as a patient inclusion criterion
for the study; the researchers justified the
choice with the assumption that almost all
elderly patients undergoing rehabilitation
have a vitamin D deficiency and, there-
fore, the deficiency study itself was not in-
cluded in the patients participating in the
study 1419, Other limitations highlighted by
the authors include the small size of the
study group, the short duration of supple-
mentafion and of the entire study, making
it impossible to accurately determine the
long-ferm and sporadic role of vitamin D

supplementation in stroke patients. Another
extremely important limitation was the com-
parison of a single vitamin D sample with
a placebo sample .

The 2021 study by Torrisi et al. showed
improvements in sfroke patients undergo-
ing deliberate neurorehabilitation and
vitamin D supplementation, as well as in
stroke patients undergoing vitamin D sup-
plementation, after neurorehabilitation it
self. A randomised, double-blind, parallel,
single-centre, 12-week frial of 40 patients
after ischaemic and haemorrhagic stroke
was conducted. The participants were ran-
domly allocated ina 1:1 ratio between two
parallel groups: the experimental group in
which 2000 IU/day of cholecalciferol
was administered hourly and the confrol
group in which the patients received no
vitamin D supplementation. All patients en-
rolled in the study underwent intensive neu-
rorehabilitation consisting of cognitive and
motor training. All patients completed the
rehabilitation cycle. All study participants
were screened in two phases, at the begin-
ning and at the end of the rehabilitation.
The patients were assessed using the GSE
scale, the Montgomery Aasberg Depres-
sion Rating Scale (MADRS) and the Func-
tional Independence Measure (FIM). Se-
rum levels of vitamin D and calcium were
monitored. Significant improvements were
observed in patients in the experimental
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and confrol group in both psychological
and functional performance. Patients tak-
ing vitamin D supplements showed greater
variability than patients not taking them.
The results indicated that infensive neurore-
habilitation had a beneficial effect on func-
tional recovery after a stroke; furthermore,
a clear improvement was demonstrated in
the experimental group, suggesting that
vitamin D supplementation may also play
a positive role '°. However, vitamin D sup-
plementation in stroke patients did not im-
prove outcomes in a sfafistically significant
manner.

According to Utkan Karasu and Kaymak
Karatas, vitamin D supplementation can
increase the effectiveness of rehabilitation
in poststroke patients. This is particularly
important in patients who are in the first
three months affer a stroke and will under-
go neurological rehabilitation for the first
time. The refrospective study included 76
stroke patients. The patients in the study
had a stroke (ischaemic/hemorrhagic) for
the first time in their lives. The Brunnstrom
Recovery Stage (BRS] for the lower limb
and the Functional Assessment of Move-
ment (FAC) scale were used to measure
results in terms of motor function. Serum lev-
els of 25(OH|D measured in ng/mg were
examined during the first week of the study.
The patients were divided into two groups:
those undergoing vitamin D supplementa-
tion during rehabilitation and those who
did not receive such supplementation. For
4-12 weeks, patients took oral vitamin D
(50,000 IU) during rehabilitation and the
total vitamin D dose ranged from 200,000
to 600,000 IU. Levels of vitamin D before
rehabilitation and BRS and FAC scores, as
well as changes in scores before and affer
the rehabilitation process, in stroke patients
were recorded and compared in both the
control and the study group. After the re-
habilitation period, a positive and sfatis-
tically significant change in FAC and BRS
scores was found in the group receiving vi-
tamin D. In addition, the effect of vitamin D
supplementation on FAC and BRS scores
in patients who started the rehabilitation
treatment within the first three months after
the stroke was compared. It was found that
the change in FAC and BRS scores was
stafistically significant in patients freated
with vitamin D. These results demonstrated
the beneficial effect of taking vitamin D
in patients during the rehabilitation after
stroke. Vitamin D supplementation during
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poststroke rehabilitation can have a posi-
five effect on lower limb mobility and mo-
tor function according to Utkan Karasu and
Kaymak Karatas 7. In this study, vitamin D
supplementation in stroke patients had a
positive effect and patients had better re-
habilitation results.

Sari ef al. '? investigated the effects of vi-
tamin D supplementation on rehabilitation
results and balance in patients with hemi-
plegia due fo ischemic stroke. Seventy-two
ischaemic stroke patients with low blood
levels of vitamin D recovered in hospital for
rehabilitation of hemiplegia were included
in the study. A division info two groups was
made: group A received vitamin D by in-
fra-muscular injection (300,000 IU of vita-
min D); group B received saline solution
by intramuscular injection. Patients were
examined at the beginning of the study
and in the third month. To examine the ef-
fects, the Brunnstrom scale, the modified
Barthel index, the Berg balance scale and
the functional ambulation scale (FAS). By
the end of the third month, a significant
difference was found between the two
groups in the modified Barthel index and
Berg’s balance scale. No stafistically sig-
nificant change was observed in the scores
of the Brunnstrom scale or the Functional
Ambulation Scale (FAS). In patients after is-
chaemic stroke, vitamin D supplementation
(300,000 IU) did not significantly affect
motor recovery and mobility. The study
showed that vitamin D supplementation ac-
celerated recovery and increased activity
levels in patients. The result confirms the va-
lidity of the hypothesis that it would be ap-
propriate fo extend follow-up studies with
more patients after stroke 2. Vitamin D sup-
plementation in poststroke patients clearly
did not improve oufcomes.

A recent study was conducted in Poland
on 94 patients undergoing rehabilitation
freatment affer an ischaemic stroke. The
subjects included in the study [no. = 80)
underwent a six-week rehabilitation ther-
apy using proprioceptive neuromuscular
facilitation (PNF, 60 minutes per day),
mirror therapy (MT, 30 minutes per day)
and occupational therapy (OT, 45 minutes
per day). The Barthel index (Bl) and the
modified Rankin scale (mRS) were used
for functional assessments. Laborafory
fests were conducted for serum levels of
vitamin D and Insulin-like Growth Factor-1
(IGF-1). There was a significant increase in
Bl scores (median difference = 2.0 points

[pcl; P < 0.001) and IGF levels [median
difference = 124.6 ng/ml; P < 0.001)
after rehabilitation. There was a signif-
icant decrease in mRS scores (median
difference = 7.0 pc; P < 0.001), but no
significant difference in vitamin D levels
(P = 0.40). The effect of age (B =-0.01,
P 0.04) and serum vitamin D level
[B=-0.02, P =0.01) on the Bl score was
demonstrated. The effect of body mass in-
dex (BM) results (B =-0.07, P = 0.02) on
the mRS score was observed. Lower serum
vitamin D levels and older age may be as-
sociated with worse functional outcomes in
patients with first ischemic stroke '8.

CONCLUSIONS

There is a lack of consistency in the results
obtained among the studies investigating
the correlation between supplementation
with vitamin D in stroke patients and im-
proved rehabilitation outcomes. Research
has many limitations. Sometimes, serum
25-hydroxyvitamin D levels were not meas-
ured in the patients included in the study,
which means that the authors selected pa-
tients with high or normal vitamin D levels
rather than with deficiency. Another major
limitation is the sample size, which is of
fen too small. A larger number of parfic-
ipants might have led to different results,
moreover, the authors considered different
models, different administration regimens,
quantities of vitamin D or even longer freat-
ment times for patients. Often the short
study period did not allow the longterm
effects of supplementation to be examined.
Since stroke is the leading cause of dis-
ability and the elderly often have severe
vitamin D deficiencies, studies evaluating
the effectiveness of vitamin D supplemen-
fation should be expanded. The results
presented above include much information
relevant to the planning of rehabilitation in
ischaemic sftroke patients in the recovery
and compensation period, but further re-
search is needed for the implementation of
this knowledge in clinical practice.

There is increasing evidence that vitamin D
has a positive impact on the prevention of
cardiovascular diseases and contributes
fo better rehabilitation outcomes in stroke
patients. Numerous studies festing the ef-
ficacy of vitamin D supplementation in
poststroke patients come up against the
many limitations in methodology that inval-
idate the results. Due to the low number of
studies and other limitations, it is not un-
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equivocal that vitamin D supplementation
in stroke patients always has a positive
effect on improving rehabilitation. Consid-
ering that stroke is the leading cause of
disability and that the elderly have high
vitamin D deficiencies, it is necessary to
expand studies testing the effectiveness of
vitamin D supplementation. It is desirable
that future studies on vitamin D supplemen-
fation in subjects undergoing rehabilitation
treatment are controlled and randomised,
conducted with a large sample of more
than 1000 patients and with at least 5
years of follow-up.
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