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Abstract

Objectives: There is a lack of indicators to distinguish between interleukin-6 inhibitors responders and tumor necrosis
factor inhibitors responders in the treatment of rheumatoid arthritis. Osteoporosis is a complication of rheumatoid arthritis
and is closely related to inflammatory pathology. The purpose of this study was to evaluate whether bone mineral density
can distinguish interleukin-6 inhibitors responders from tumor necrosis factor inhibitors responders in rheumatoid arthritis.
Methods: Either interleukin-6 inhibitors or tumor necrosis factor inhibitors was introduced as the first biologics to patients
naive to both corticosteroid and osteoporosis treatment. Correlations between baseline bone mineral density and Clinical
Disease Activity Index after 3 months were analyzed.

Results: The subjects were 26 rheumatoid arthritis patients with a median age of 60years old, disease duration of |.4years,
Clinical Disease Activity Index of 3.7, and C-reactive protein of 1.69 mg/dL. The subjects were divided into two groups (high
(H) and low (L)) according to their femoral bone mineral density with a cutoff of young adult mean of 80%. Six in group H
and | | in group L received interleukin-6 inhibitors, and nine in group H received tumor necrosis factor inhibitors. Clinical
Disease Activity Index remission rate by interleukin-6 inhibitors was significantly greater in group L (8/11 (72.7%)) than in
group H (1/6 (16.7%); p <0.05). In the whole group H, significantly more patients obtained Clinical Disease Activity Index
remission by tumor necrosis factor inhibitors (7/9, 77.8%) than by interleukin-6 inhibitors (1/6 (16.7%); p=0.04).
Conclusions: In patients with rheumatoid arthritis, interleukin-6 inhibitors may be more beneficial for patients with low
femoral bone mineral density, whereas tumor necrosis factor inhibitors may be advantageous for those with preserved bone
mineral density.
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of the indicators that predict whether abatacept is more effec-
tive,? but there is no clear indicator that can predict efficacy
of IL-6 or TNF inhibitor in clinical practice.

Osteoporosis (OP) is an important complication of RA. It
is classified as periarticular OP and generalized OP.**
Periarticular OP occurs near affected joints of RA, and it is
thought that osteoclast formation is activated by receptor
activator of nuclear factor-kappa B (RANK), its ligand
(RANKL), osteoprotegerin, and inflammatory cytokines
such as IL-6, TNF-o., and IL-17.%° On the other hand, gen-
eralized OP is caused by several factors such as systemic
inflammation.” The pathogenesis of bone mineral density
(BMD) reduction in RA patients involves various factors of
the immune system, including overexpression of autoanti-
bodies against citrullinated proteins, bone resorption by
osteoclasts, and secretion of inflammatory cytokines.’
Furthermore, in generalized OP, low bone density is more
remarkable in load-bearing bones such as the calcaneus and
femoral neck, which is associated with decreased activities
of daily life (ADL).*

Although IL-6 is thought to be the main cytokine that
causes generalized OP with RA patients,®? rather than
TNF, there is some article showing that treatment in RA
with an IL-61 increase BMD and TNFi do not improve
BMD.'*'2 In terms of improving BMD, IL-6i may be a
treatment option for RA patients with reduced BMD. The
objective of this study was to test the hypothesis that IL-6i
are effective if BMD is reduced, and TNFi are effective if
BMD is preserved in corticosteroid (CS)-naive RA patients
without treated OP.

Methods

Patients

Japanese patients with RA, classified by the 1987 American
College of Rheumatology (ACR) and/or the 2010 ACR/
European League Against Rheumatism (EULAR) criteria
between January 2017 and May 2023, were extracted from
the medical record of Kumamoto Shinto General Hospital.
Selection criteria for this study included patients receiving
IL-61 or TNFi as their first bDMARDs, and exclusion criteria
were unmeasured BMD, history of treatment for OP, com-
pression fractures, and CS medication in a retrospective
analysis. Since beneficial treatment response to IL-6i in
patients with reduced BMD was implicated from daily prac-
tice, it was considered clinically ethical that TNFi should be
preferred only in patients with preserved BMD. For this rea-
son, TNFi is not administered to RA patients with reduced
BMD. The study was approved by the ethical review board
of Kumamoto Shinto General Hospital (Approval No. 2023-
01-001). Written informed consent for publication was
obtained from all the patients by the corresponding author.
This study was conducted in accordance with the principles
expressed in the Declaration of Helsinki.

Clinical and laboratory assessments

RA disease activity was assessed by the Clinical Disease
Activity Index (CDAI) and C-reactive protein,'* while BMD
was measured by dual-energy X-ray absorptiometry in both
proximal left femoral neck (f-BMD) and average of second
to fourth lumbar vertebrae (I-BMD) with young adult mean
(YAM) values. The patients were divided into two groups:
those with YAM values of f-BMD less than 80% (group L)
and those with YAM values of f-BMD more than 80% (group
H). Group H was divided into IL-6i (group Hy; ;) and TNFi
(group Hyyg) groups, group L was compared to subgroup
H;; 4. and subgroup Hy,. Patients were further divided into
two groups: those with YAM values of I-BMD less than 80%
(group L") and those with YAM values of I-BMD more than
80% (group H’), and CDAI was also compared between
these two groups.

Statistical analyses

Statistical analyses were performed using the statistical soft-
ware “EZR” (Easy R).!'# Categorical variables are presented
as percentages, and quantitative variables are presented as
medians and interquartile ranges. We used the Mann—
Whitney U-test for comparisons between independent medi-
ans, and the Fisher’s exact test for the evaluation of the
associations between categorical variables. p-Values <0.05
were considered as significant.

Results

Patients and background

The patient backgrounds are shown in Table 1. The subjects
were 26 RA patients (Figure 1), with a median age of
60years, 80.8% female, disease duration of 1.4years, all
rheumatoid factor positive as shown in Table 1. RA disease
activity was generally moderate. The rate of MTX and other
conventional synthetic disease-modifying antirheumatic
drugs (csDMARDs) are shown in Table 1.

All patients in group L received IL-6i, while group H was
divided into group H,, ; and group H; (Table 2). IL-6i
were tocilizamab (TCZ) in all patients. In group L, 4 of 11
patients received 8 mg/kg intravenously every 4 weeks and 7
patients received 162mg subcutaneously every 2weeks,
while all 6 patients in group H,, ; received 8 mg/kg intrave-
nously every 4 weeks (Table 2). The TNFi selection is also
listed in Table 2, and all patients were treated with MTX in
group Hyp:-

There were no significant differences in background RA
disease activity or inflammatory findings between each two
groups except for BMD (Table 1). However, there were dif-
ferences in treatment, with group L using more csDMARDs
than group H,, ;, and moreover, the former used subcutane-
ous injections and the latter intravenous infusions (p=0.03).
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Table |. Patient characteristics.
Characteristic All patients Group L (n=11) p-Value Group H, ; (n=6) p-Value Group Hp

(n=26) between group between group (n=9)

Land H, g Hg and Hey

Age, years (range) 60 (48-67) 65 (54-70) 1.00 63 (44-72) 0.53 51 (40-61)
Female, n (%) 21 (80.8) 8 (72.7) 1.00 4 (66.7) 0.14 9 (100)
Disease duration, years 1.4 (0.5-5.4) 1.5 (0.7-6.0) 051 0.6 (0.3-3.6) 0.24 1.9 (0.8-2.8)
(range)
RF, IU/mL (range) 53 (38-140) 75 (28-248) 0.80 58 (48-179) 0.41 50 (45-106)
ACPA, U/mL (range) 172 (32-662) 172 (49-699) 091 298 (256-610) 0.70 114 (21-392)
CDAI (range) 13.7 (10.7-18.1)  12.6 (10.7-17.3)  0.73 13.0 (9.4-16.4) 0.46 14.2 (12.3-23.4)
CRP, mg/dL (range) 1.69 (0.72-4.40) 1.77 (1.21-5.87)  0.73 2.35(1.63-4.76) 0.18 1.23 (0.62-2.34)
HAQ-DI (range) 1.13 (0.50-1.63) 1.25(0.32-2.01) 0.92 1.13 (0.60-1.57) 0.95 1.0 (0.88-1.5)
HAQ-DI >0.5, n (%) 18 (69.2) 7 (63.6) 1.00 4 (66.7) 1.00 7 (63.6)
f-BMD, YAM (range) 82 (71-93) 71 (65-73) <0.01 95 (85-97) 0.8l 91 (87-106)
[-BMD, YAM (range) 84 (72-107) 72 (69-73.5) 0.03 97 (81-110) 0.46 105 (96-114)
c¢sDMARD:s use, n (%) 23 (88.5) I'1 (100) 0.03 3 (50) 0.04 9 (100)
MTX use, n (%) 18 (69.2) 7 (63.6) 0.34 2 (33.3) 0.01 9 (100)
MTX dose, mg/week 10 (6-12) 10 (7-12) 0.54 8 (7-9) 0.63 10 (6-12)
(range)
IGU use, n (%) 6 (23.1) 3(27.3) 0.52 0 0.23 3(33.3)
SASP use, n (%) 2(7.7) I (9.1) 1.00 1 (16.7) 0.40 0
IGU plus SASP use, n 4 (15.4) 2 (182) 0.52 0 0.49 2 (22.2)
(%)
IGU plus TAC use, n (%) 1 (3.8) I (9.1) 1.00 0 1.00 0

The data are median (interquartile range, Q1/4-Q3/4) or number (percentage). ACPA: anti-cyclic citrullinated peptide antibody; CDAI: clinical disease
activity index; CRP: C-reactive protein; csDMARDs: conventional synthetic disease-modifying antirheumatic drugs; f-BMD: femoral neck bone mineral
density; HAQ-DI: Health Assessment Questionnaire-Disability Index; IGU: iguratimod; IL-6i: interleukin-6 inhibitors; I-BMD: lumbar 2—4 bone mineral
density; MTX: methotrexate; RF: rheumatoid factor; SASP: salazosulfapyridine; TAC: tacrolimus; TNFi: tumor necrosis factor inhibitors; YAM: young

adult mean.

CDAI remission 3 months after TCZ introduction
was more common in the group L than in the
group H

IL-6i

As shown in Table 3, after 3 months of TCZ treatment, only
1 of 6 patients (16.7%) in group H,, . achieved clinical
remission, while 8 of 11 patients (72.7%) in group L achieved
clinical remission (p < 0.05). The median Health Assessment
Questionnaire-Disability Index (HAQ-DI) after 3 months of
TCZ treatment decreased from 1.13 only to 0.63 in group
H,, 4> Whereas in group L, it decreased from 1.25 to 0.19,
with numerically greater difference in group L with marginal
significance (p=0.00).

CDAI remission was more common dfter

3 months of introduction of TNFi (group H,;)
than IL-6i (group H, ) in patients with preserved
femoral BMD

As shown in Table 4, after 3 months of bDMARDSs, TNFi
brought significantly greater remission rate (seven of nine
patients (77.8%) in group Hyy ;) than IL-6i did (only one of
six patients (16.7%) in group H;; ; p=0.04).

Discussion

We examined whether bDMARDSs could be used in a small
number of RA patients with relatively early disease duration
of 2 years or less, but since most RA patients are generally
female,'’ there seems to be no particular bias in this study.
Although several articles have reported that IL-6i increases
BMD!%!! and TNFi does not improve BMD,'? and there is
little literature that examined the efficacy of these drugs as
treatment of RA based on BMD results. In this study, we
retrospectively illustrated the greater efficacy of IL-61 in RA
patients with lower BMD. TNF and IL-6 are both cytokines
related to OP and osteoclasts,** but this study was designed
by estimating that IL-6 is not only an inflammatory cytokine
but also has complex interactions with cells involved in bone
remodeling and is closely related to OP in RA patients.®’
Consequently, the present analysis showed that group L,
patients with reduced f-BMD, achieved clinical remission in
greater rate as quickly as in 3 months of IL-61 compared to
group H; ,, patients with preserved BMD.

OP is a disease that reduces bone mass leading to frac-
tures, and it is often complicated in patients with RA.
Activated osteoclast formation is the dominant process lead-
ing to bone loss in the initial RA,'® IL-6 is a cytokine involved
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110 RA patients treated with bDMARDs
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switch or clinical trials.

v
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20 excluded due to taking CS. |
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|
*
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to IL-6 inhibitors to IL-6 inhibitors to TNF inhibitors
(group L) (group H]L-()i) (group HTNFi)

Figure |. Selection of the study subjects. This study was restrospectively conducted on 26 cases treated with TNF inhibitors or IL-6
inhibitors as the first biologics. These cases were selected after excluding those with switched bDMARD:s, treated with abatacept, taking
CS, lacking bone density measurement in advance, and with insufficient data among | 10 patients in whom bDMARDs were commenced
between 2017 and 2023.

IL-6i: interleukin-6 inhibitors; bDMARD:S: biologic disease-modifying antirheumatic drugs;CS: corticosteroid.

*Since beneficial treatment response to IL-6i in patients with reduced BMD was implicated from daily practice, it was considered clinically ethical that
TNFi should be preferred only in patients with preserved BMD.

Table 2. Details of bDMARDSs administered.

Dose All patients (n=26) Group L (n=11) Group H ; (n=6) Group Hp, (n=9)
TCZ 8mg/kg DIV use, n (%) 10 (38.5) 4 (36.4) 6 (100) 0

TCZ 162mg SC use, n (%) 7 (26.9) 7 (63.6) 0 0

ADA 40 mg SC use, n (%) 3(1.5) 0 0 3(333)

GOL 50mg SC use, n (%) 4 (15.4) 0 0 4 (44.4)

CZP 200mg SC use, n (%) 1 (3.8) 0 0 I (1.1)

ETN-BS 50mg SC use, n (%) 1 (3.8) 0 0 I (1.1)

The data are number (percentage). ADA: adalimumab; bDMARD:s: biologic disease-modifying antirheumatic drugs; CZP: certolizumab pegol; DIV: dripped
intravenous injection; ETN-BS: etanercept biosimilar; GOL: golimumab; IL-6i: interleukin-6 inhibitors; SC: subcutaneous; TCZ: tocilizumab; TNFi: tumor
necrosis factor inhibitors.

in osteoclast formation activation and is also known to be stimulates bone resorption by increasing RANKL expression
associated with both RA and OP.° TNF is also associated with in T and B lymphocytes and osteoclasts, and RANK expres-
osteoclasts formation and is deeply involved in pathogenesis sion in osteoclast precursors, and also inhibits bone formation
in RA. In general, TNF promotes osteoclast differentiation, through stimulation of Dickkopf-1 production.!” However,
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Table 3. Parameters of disease activity and physical function (group L and H, ).

Parameter Group L (n=11) Group H, ; (n=6) p Value
CDAI (range) 1.6 (1.5-2.5) 4.8 (3.3-6.5) 0.02
CDAI remission, n (%) 8 (72.7) I (16.7) <0.05
CRP, mg/dL (range) 0.05 (0.04-0.05) 0.05 (0.05-0.05) 0.14
HAQ-DI (range) 0.19 (0.13-0.25) 0.63 (0.41-0.85) 0.06
HAQ-DI <0.5, n (%) 8 (72.7) 2 (333) 0.16

The data are median (interquartile range, Q1/4-Q3/4) or number (percentage). CDAI: clinical disease activity index; CRP: C-reactive protein; HAQ-DI:
Health Assessment Questionnaire-Disability Index; IL-6i: interleukin-6 inhibitors.

Table 4. Parameters of disease activity and physical function (group H and H ).

Parameter Group Hp, (n=9) Group H, . (n=6) p Value
CDAI (range) 1.5 (0.8-24) 4.8 (3.3-6.5) 0.06
CDAI remission, n (%) 7(77.8) I (16.7) 0.04
CRP, mg/dL (range) 0.06 (0.05-0.18) 0.05 (0.05-0.05) 0.32
HAQ-DI (range) 0.13 (0.13-0.38) 0.63 (0.41-0.85) 0.11
HAQ-DI <0.5, n (%) 7(77.8) 2 (33.3) 0.13

The data are median (interquartile range, Q1/4-Q3/4) or number (percentage). CDAI: clinical disease activity index; CRP: C-reactive protein; HAQ-DI:
Health Assessment Questionnaire-Disability Index; IL-6i: interleukin-6 inhibitors; TNFi: tumor necrosis factor inhibitors.

recent observations have shown that TNF-associated mac-
rophages slow bone loss due to increased bone resorption in
RA, '3 which explains why TNF inhibitors have only a limited
effect on ameliorating bone loss in RA patients.'? Furthermore,
Nagase et al. prospectively evaluated the effects of TNFi plus
bisphosphonates on BMD and bone and cartilage biomarkers
at 1 year compared with BP alone in RA patients and found no
effect on BMD at 1 year, although f-BMD was decreased in
both groups.!® This suggests that RA patients with reduced
f-BMD will have further reduction in BMD with continued
TNFi, and that treatment other than TNFi may be preferable
for RA patients with reduced f-BMD in terms of OP progres-
sion. However, the thorough relationship between IL-6i and
BMD is also unclear, with some reports showing an increase
in BMD after treatment.!® A report on ACPA-positive RA
patients found that IL-6i treatment increased BMD,!! so it
may make sense to administer IL-6i to seropositive RA
patients with decreased BMD, as in this study. In addition, all
patients in the TNFi group were treated with csDMARDs
such as MTX, while only 50% of patients in the IL-61 group
were treated with csDMARD:s, so the possibility that con-
comitant use of csDMARDs may have influenced the results
cannot be denied. However, I1L-61 is effective with or without
MTX,?® whereas TNFi is preferable with MTX, as shown in
the ADACTA study comparing adalimumab and TCZ.?! The
difference in concomitant use of csDMARDs in the TNFi and
IL-6i groups might be due to pharmacological differences in
the treatment of RA.

The current study was able to predict clinical remission at
3months in RA patients using f-BMD before induction of
IL-61, but not BMD of the lumbar spine (Supplemental
Tables S1-S4). As mentioned above, systemic OP develops

in the femoral neck, calcaneus, and other load-bearing
regions in response to ADL decline, but BMD in the lumbar
spine is less affected by ADL and is not considered to reflect
disease activity in RA.?? Although this study examined
whether a decrease in BMD could predict the therapeutic
efficacy of IL-6i, it does not suggest that the drug is less
effective in RA patients who do not have a decreased BMD.
In other words, we often experience that young RA patients,
who are not generally considered to have reduced BMD, can
benefit from IL-6i as first-line therapy. Rather, IL-6i may
have a relatively early therapeutic effect in RA patients with
reduced BMD.

There are several limitations to this study. First, the number
of patients is small, so it is difficult to say that this study rep-
resents the entire picture of RA. Second, only YAM values
were used as an index of bone loss in this study. Utilizing bone
metabolism markers might bring more profound information
as for the theme of this study. Third, in the present analysis,
some of the significant differences in patient backgrounds,
such as those in the prescription rates of concomitant csD-
MARD:s including MTX, were observed. Although multiple
logistic analysis had been attempted, they could not be per-
formed effectively due to the small sample size, and power
analysis for sample size calculation was not performed.

Conclusion

In patients with RA, IL-6i may be more beneficial for
patients with low f-BMD, whereas TNFi may be advanta-
geous for those with preserved BMD, and f-BMD is more
useful than I-BMD for predicting response to IL-6i or
TNFi.



SAGE Open Medicine

Acknowledgements

None.

Author contributions

HT and TM contributed to the clinic and data collection; HT and
KS analyzed the data and wrote the article.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethics approval

The study was approved by the ethical review board of Kumamoto
Shinto General Hospital (Approval No. 2023-01-001).

Informed consent

Written informed consent for publication was obtained from all the
patient by the corresponding author.

ORCID iD

Hirokazu Takaoka https://orcid.org/0000-0001-7446-405X

Supplemental material

Supplemental material for this article is available online.

References

1. Smolen JS, Landewé RBM, Bergstra SA, et al. EULAR rec-
ommendations for the management of rheumatoid arthritis
with synthetic and biological disease-modifying antirheumatic
drugs: 2022 update. Ann Rheum Dis 2023; 82(1): 3—18.

2. Fraenkel L, Bathon JM, England BR, et al. 2021 American
College of Rheumatology Guideline for the treatment of rheu-
matoid arthritis. Arthritis Rheumatol 2021; 73(7): 1108—1123.

3. OryojiK, Yoshida K, Kashiwado Y, et al. Shared epitope posi-
tivity is related to efficacy of abatacept in theumatoid arthritis.
Ann Rheum Dis 2018; 77(8): 1234-1236.

4. Inaba M, Nagata M, Goto H, et al. Preferential reductions of
paraarticular trabecular bone component in ultradistal radius
and of calcaneus ultrasonography in early-stage rheumatoid
arthritis. Osteoporos Int 2003; 14(8): 683—687.

5. Komatsu N and Takayanagi H. Mechanisms of joint destruc-
tion in rheumatoid arthritis —-immune cell-fibroblast-bone
interactions. Nat Rev Rheumatol 2022; 18(7): 415-429.

6. Yao Z, Getting SJ and Locke IC. Regulation of TNF-induced
osteoclast differentiation. Cells 2021; 11(1): 132.

7. Tanaka Y. Managing osteoporosis and joint damage in
patients with rheumatoid arthritis: an overview. J Clin Med
2021; 10(6): 1241.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Abdel Meguid MH, Hamad YH, Swilam RS, et al. Relation of
interleukin-6 in rheumatoid arthritis patients to systemic bone
loss and structural bone damage. Rheumatol Int 2013; 33(3):
697-703.

Edwards CJ and Williams E. The role of interleukin-6 in rheu-
matoid arthritis-associated osteoporosis. Osteoporos Int 2010;
21(8): 1287-1293.

Kume K, Amano K, Yamada S, et al. The effect of tocilizumab
on bone mineral density in patients with methotrexate-resist-
ant active rtheumatoid arthritis. Rheumatology (Oxford) 2014;
53(5): 900-903.

Chen YM, Chen HH, Huang WN, et al. Tocilizumab poten-
tially prevents bone loss in patients with anticitrullinated pro-
tein antibody-positive rheumatoid arthritis. PLoS One 2017,
12(11): e0188454.

Lee JS, Lim D-H, Oh JS, et al. Effect of TNF inhibitors on
bone mineral density in rheumatoid arthritis patients receiving
bisphosphonate: a retrospective cohort study. Rheumatol Int
2020; 40(3): 481-487.

England BR, Tiong BK, Bergman MJ, et al. 2019 Update
of the American College of Rheumatology Recommended
Rheumatoid Arthritis Disease Activity Measures. Arthritis
Care Res (Hoboken) 2019; 71(12): 1540-1555.

Kanda Y. Investigation of the freely available easy-to-use soft-
ware ‘EZR’ for medical statistics. Bone Marrow Transplant
2013; 48(3): 452-458.

Favalli EG, Biggioggero M, Crotti C, et al. Sex and manage-
ment of rheumatoid arthritis. Clin Rev Allergy Immunol 2019;
56(3): 333-345.

Gough A, Sambrook P, Devlin J, et al. Osteoclastic activation
is the principal mechanism leading to secondary osteoporosis
in rheumatoid arthritis. J Rheumatol 1998; 25(7): 1282—1289.
Osta B, Benedetti G and Miossec P. Classical and paradoxical
effects of TNF-a. on bone homeostasis. Front Immunol 2014;
5:48.

Yi X, Liu X, Kenney HM, et al. TNF-polarized macrophages
produce insulin-like 6 peptide to stimulate bone formation in
rheumatoid arthritis in mice. J Bone Miner Res 2021; 36(12):
2426-2439.

Nagase Y, Nagashima M, Shimane K, et al. Effect of TNF
inhibitors with bisphosphonates vs bisphosphonates alone on
bone mineral density and bone and cartilage biomarkers at 1
year in patients with rheumatoid arthritis: a prospective study.
Mod Rheumatol 2022; 32(3): 517-521.

Kato M, Kaneko Y, Tanaka Y, et al. Predictive value of serum
amyloid a levels for requirement of concomitant methotrexate
in tocilizumab initiation: a post hoc analysis of the SURPRISE
study. Mod Rheumatol 2020; 30(3): 442-449.

Best JH, Vlad SC and Pei J. Comparative cost per response for
4 clinical endpoints with tocilizumab monotherapy vs adali-
mumab monotherapy in a head-to-head randomized double-
blind superiority trial (ADACTA) in patients with theumatoid
arthritis. Rheumatol Ther 2020; 7(1): 165-171.

Sponholtz TR, Zhang X, Fontes JD, et al. Association between
inflammatory biomarkers and bone mineral density in a com-
munity-based cohort of men and women. Arthritis Care Res
(Hoboken) 2014; 66(8): 1233—1240.


https://orcid.org/0000-0001-7446-405X

