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Abstract

We analyzed the incidence of bone marrow fibrosis in 91 newly diagnosed Japanese multiple myeloma (MM) patients and
evaluated the impact of fibrosis on clinical characteristics and therapeutic outcomes. Thirty-four (37%) patients had greater than
grade 1 bone marrow fibrosis. The presence of bone marrow fibrosis did not affect laboratory data, the percentage of plasma
cells in bone marrow or cytogenetic findings. It also had no significant effect on response to initial treatment, engraftment after
autologous hematopoietic stem cell transplantation or overall survival. Interestingly, the incidence of extramedullary disease at
diagnosis was significantly higher in patients with bone marrow fibrosis (p =0.006). Analysis of biological characteristics of
MM cells revealed that expression of CD49e, an alphaS/betal integrin, was downregulated in MM cells derived from patients
with bone marrow fibrosis (p =0.026). When seven of the original 34 patients were re-evaluated for fibrosis grading after
treatment, five (71%) showed a reduction in fibrosis. Our present findings suggest that the presence of bone marrow fibrosis

may predict development of extramedullary disease in MM.
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Introduction

The bone marrow microenvironment plays an important role
in the pathophysiology of multiple myeloma (MM) by sup-
porting the growth and survival of MM cells, suppressing
immune cell function and inducing clonal evolution of MM
cells [1-3]. From a clinical point of view, abnormalities in the
bone marrow environment seen in MM are one of the major
obstacles to curing the disease [1].

The bone marrow microenvironment is a complex system
composed of cellular components, growth factors, cytokines
and extracellular matrix (ECM). Increased production and
deposition of ECM, known as tissue fibrosis, is often found in
a variety of solid cancers and is associated with an aggressive
phenotype of the disease and refractoriness to treatment [4].
An increase in reticulin or collagen fibers in bone marrow is
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observed in many types of hematological malignancies, i.e.,
myeloproliferative neoplasms, myelodysplastic syndrome
or acute myeloid leukemia [5, 6]. In addition to myeloid
malignancies, myelofibrosis is sometimes found in lymphoid
malignancies, including multiple myeloma [5, 6].

The role of bone marrow fibrosis in MM has been
analyzed by both biological studies and clinical obser-
vations. Fibroblast-like cells isolated from primary bone
marrow samples of MM patients expressed higher lev-
els of numerous types of ECM remodeling proteins, i.e.,
laminin, matrix metalloproteinases or prolyl-4-hydroxy-
lase, lysyl-hydroxylase, than those derived from normal
individuals or monoclonal gammopathy of undetermined
significance (MGUS) patients [7]. Interestingly, these pro-
teins and enzymes are involved in the progression of bone
marrow fibrosis in myeloproliferative neoplasms [8—10].
Another study revealed an increase in serum amino ter-
minal propeptide procollagen III (PIIINP), a putative
biomarker for the synthesis of reticulin fibers, in MM
patients [11]. The serum levels of PIIINP were correlated
with the disease status of MM [11]. Other studies have
revealed the presence of an activated form of fibroblasts
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defined as “cancer-associated fibroblasts (CAFs)” in the
bone marrow of advanced-stage MM [7, 12]. It is well
accepted that CAFs modify ECM homeostasis by pro-
ducing, remodeling and depositing several types of ECM
components [13]. In turn, altered ECM supports the sur-
vival and acquisition of drug resistance in cancer cells,
leading to poor prognosis in these patients [13, 14]. In
agreement with these biological observations, previous
case series studies have indicated that a significant pro-
portion of MM patients had bone marrow fibrosis and that
MM patients harboring bone marrow fibrosis had poorer
survival [15-17]. However, these reports had a limitation
in that most of the patients in these studies were treated
with an old-fashioned type of treatment composed of
chemotherapeutic agents and did not receive proteasome
inhibitors (PIs) or immunomodulatory drugs (IMiDs),
which have become standard treatment regimens after the
2010s. Very recently, Paul et al. evaluated the impact of
bone marrow fibrosis on the treatment outcome of newly
diagnosed MM patients treated with modern era regimens
[18]. They demonstrated that the presence of bone mar-
row fibrosis at diagnosis has a negative impact on treat-
ment outcome even in MM patients treated with novel
agents [18]. Although the study included approximately
400 MM patients, the distribution of ethnic background
of the patients was biased; 63.1% were Caucasian, and
34.5% were African American [18]. Therefore, the data for
patients with Asian ethnic backgrounds are still missing.

In this study, we investigated the incidence of bone mar-
row fibrosis in Japanese MM patients and attempted to
determine the impact of bone marrow fibrosis on the clinical
characteristics and treatment outcomes of these patients. This
is the first study to evaluate the clinical significance of the
presence of bone marrow fibrosis in MM patients with an
Asian background.

CASE#1

Anti-CD138

Materials and methods
Ethical conduct of the study

This was a single-center, retrospective cohort study approved
by the Institutional Review Board (IRB) at the University of
Yamanashi and was conducted in accordance with the Dec-
laration of Helsinki.

Patients and definitions

We enrolled 91 patients with MM diagnosed at the Depart-
ment of Hematology and Oncology, University of Yamanashi,
between January 2012 and March 2020. The diagnosis of MM
was made according to the International Myeloma Working
Group (IMWG) diagnostic criteria [19, 20]. Bone marrow tre-
phine biopsy was performed at the time of diagnosis. Patient
data were collected from electronic medical records that
included laboratory data at the time of diagnosis, treatment
regimen, treatment response and survival data. Extramedul-
lary disease (EMD) was defined according to previous papers,
and we considered only bone-independent extramedullary
disease and primary plasma cell leukemia (PCL) as EMD
according to recent recommendations [21, 22]. For the defini-
tion of plasma cell leukemia, we used the recently proposed
revised diagnostic criteria [22, 23]. According to these cri-
teria, patients with more than 5% circulating plasma cells
are defined as PCL. Genetic abnormalities were analyzed
using both conventional G-banding and fluorescence in situ
hybridization (FISH). High-risk cytogenetic abnormalities
were defined according to the updated definition of the IMWG
[24]. A surface marker expression study using flow cytometry
was performed at SRL Corporation (Tokyo, Japan) within the
insurance coverage. Plasma cells were identified depending
on the expression of CD38 and side scatter analysis, and the

Masson trichrome
staining

Silver staining

Fig. 1 Representative bone marrow biopsy findings of multiple myeloma with bone marrow fibrosis. A Hematoxylin and eosin staining. B
Immunohistochemical results with anti-CD138 antibody. C Silver staining. D Masson’s trichrome staining
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expression of CD19, CD56, mature plasma cell-1 (MPC-1),
CD45 and CD49e was analyzed in this population of cells.

The response to treatment was evaluated using the IMWG
treatment response criteria [25]. Overall survival (OS) was
defined as the duration from the date of diagnosis of MM to the
date of last follow-up when the patient was known to be alive or
the date of death. Progression-free survival (PFS) was defined
as the duration from the start of treatment to first progression
or death, whichever occurred earlier.

Pathological analysis

For the evaluation of fibrosis, bone marrow biopsy samples
were analyzed by reticulin staining and Masson’s trichrome
staining. The degree of myelofibrosis was scored according to
the World Health Organization (WHO) criteria [26]. To con-
firm the presence of MM cells, an immunohistochemical study
with an anti-CD138 antibody was also performed.

Statistical analysis

OS and PFS were analyzed by the Kaplan—Meier method, and
statistical significance was evaluated using the log-rank test.
The Mann—Whitney U test was used for analysis of continuous
variables between the patients with fibrosis and the patients
without fibrosis. For the analysis of categorical variables,
Fisher's exact test was used. All statistical analyses were per-
formed using GraphPad Prism version 9.20 software (Graph-
Pad Software, San Diego, CA, USA).

Results
Characteristics of patients

Bone marrow fibrosis was detected in 34 cases (37%) at the
diagnosis of MM; 31 patients showed grade 1 fibrosis, 2
patients showed grade 2 fibrosis, and 1 patient had grade
3 fibrosis. The representative pathological findings of the
patient with grade 3 levels of bone marrow fibrosis are pre-
sented in Fig. 1. Several studies have indicated pre-existing
or concomitant myeloproliferative neoplasms (MPNs), espe-
cially primary myelofibrosis, with MM [27, 28]. In contrast,
none of the patients in this study had a previous history of
MPNs and showed elevation of red blood cells or platelets at
MM diagnosis. Furthermore, we analyzed MPN driver gene
mutations in 9 of the patients with available bone marrow
cell DNA samples. All patients who had grade 2 or higher
levels of myelofibrosis were included in this analysis. We
confirmed that none of the MPN driver mutation, including
JAK2V617F, CALR exon9 mutation and MPL W515 muta-
tion, were detected in these patients (data not shown).
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Table 1 Clinical characteristics of the 91 patients analyzed in this
study

Bone marrow fibrosis Statistical analysis

No Yes
(N=57) (N=34)
Gender, n
Male 31 22
Female 26 12
Age at diagnosis
Median 71 69 p=0.2798
Range 52,87 47,83
M protein type, n
IgG 28 15 p=0.514
IgA 12 5
IgD 3 5
BJP 11 9
Non-secretory 2 0
Light chain type, n
Kappa 31 13
Lambda 25 21
Missing 1 0
ISS,n
1 21 10 p=0.5196
2 19 14
3 16 10
Missing 1 0
Cytogenetic analysis (G-banding), n
Normal 43 25 p=0.99
Abnormal 14 9
High-risk cytogenetic abnormality (FISH),n
Yes 8 3
No 27 12
Missing 22 19
Extramedullary disease at presentation, n
Yes 0 5 p=0.006*
No 57 29

1SS International staging system

We divided the patients into two groups according to the
presence or absence of fibrosis: the “with fibrosis group”,
which showed any grade of bone marrow fibrosis, and the
“without fibrosis group”. The clinical characteristics of each
group of patients are presented in Table 1. There were no sig-
nificant differences between the “with fibrosis” and “without
fibrosis™ groups with respect to sex, age, type of M protein
or affected light chain type. The distribution of the Inter-
national Staging System (ISS) stages showed no statistical
significance. The presence of chromosomal abnormalities in
conventional analysis and FISH-defined high-risk cytogenetic
abnormalities were not significantly different between the
two groups. In contrast, we found that the patients with bone
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marrow fibrosis tended to have extramedullary disease at ini-
tial presentation compared to the “without fibrosis group”,
and this difference was confirmed to be significantly differ-
ent (p=0.006). Five cases with EMM are summarized in
Table 2. Among them, one case showed MF-3 levels of fibro-
sis, whereas 4 cases had MF-1 level fibrosis. Three patients
had an increase in plasma cells of more than 5% in peripheral
blood, 2 patients had invasion of MM cells into the pleura,
and one patient had invasion of MM cells into the lymph
node and pancreas. Two case were confirmed to have #(11;14)
with FISH.

We also investigated the differences in laboratory data
between the two groups (Fig. 2). The proportion of plasma

Table 2 List of the patients who had extramedullary disease at diagnosis

cells in bone marrow was not significantly different. In addi-
tion, we did not find any differences in hemoglobin, lac-
tate dehydrogenase (LDH), estimated glomerular filtration
rate, serum calcium levels, serum albumin or serum beta2-
microglobulin levels. The numbers of megakaryocytes in the
bone marrow were also not different between the two groups
of patients.

Expression of cell surface antigens on myeloma cells
Next, we compared the expression levels of cell surface

antigens on myeloma cells between the two groups. As
shown in Fig. 3, the ratio of CD56-positive cells was not

Case Gender Age Type of Ig 1SS MF Chromosome HR-CA (FISH) EMD

1 M 55 BIJP Kappa 3 1 Normal Missing Peripheral blood

2 F 53 BJP Lambda 1 1 Normal Missing Pleura

3 M 63 BJP Kappa 3 1 46, XY,(11;14) IgH-Bcll Peripheral blood

4 M 77 IgD Kappa 3 3 Complex Missing Pleura, peripheral blood
5 F 56 IgA Lambda 1 1 Complex IgH-Bcll Lymph node, pancreas

ISS International staging system, MF myelofibrosis grading, HR High risk cytogenetic abnormality, EMD extramedullary disease
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Fig. 2 Differences in the clinical parameters in MM patients with or without bone marrow fibrosis. eGFR estimated glomerular filtration rate,
p2-MG B2-microglobulin, Mk megakaryocyte, BM bone marrow, NS not significant
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Fig. 3 Distribution of MM cells positive for the indicated antibodies in patients with or without bone marrow fibrosis. NS not significant

different between the two groups. We did not find any dif-
ferences in MPC-1-positive cells or in CD45-positive cells.
However, CD49e, also known as very late antigen 5 (VLA-
5), and the positive cell ratio were significantly decreased
in patients with bone marrow fibrosis (p =0.026).

Reponses to treatment and survival

The patients were treated with a variety of regimens.
We divided these regimens into four groups depending
on the drugs used in the regimens: proteasome inhibi-
tor (PI)-dependent regimen, immunomodulatory agent
(IMiD)-dependent regimen, PI plus IMiD regimen and
other types. Thirty of the 57 (52%) patients without fibro-
sis were treated with PI-dependent regimens, 5 (9%) were
treated with IMiD-based regimens, and 10 patients (18%)
were treated with a combination of PI and IMiDs, most of
which were bortezomib plus lenalidomide (Table 3). In
the patients with bone marrow fibrosis, 18 of 34 (51%)
were treated with a PI-dependent regimen, 5 (14%) were
treated with an IMiD-based regimen, and 6 (17%) were
treated with PI plus IMiD regimens (Table 3). There were
no differences in the treatment patterns in the groups with
and without fibrosis. The response to initial treatment is
also presented in Table 3. The rates of very good partial
response (VGPR) or better were 28.1% and 44.1% for
patients without fibrosis and with fibrosis, respectively.
There was no significant association between the presence
or absence of bone marrow fibrosis and the therapeutic
response (p=0.17). The OS and PFS of each group were
also analyzed. As illustrated in Fig. 4, we did not find sig-
nificant differences in OS and PFS between the two groups.
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Table 3 Treatment regimens and the initial treatment response of the
patients

Bone marrow fibrosis

No Yes
(N=5T7) (N=34)
n % n %
Initial treatment, n
PI-based regimen 30 52.6 18 53.0
IMiDs-based regimen 5 8.8 5 14.7
PI+IMiDs regimen 10 17.5 6 17.6
Other 12 21.0 5 14.7
Response to initial treatment, n
sCR 2 35 6 17.6
CR 4 7.0 1 2.9
VGPR 10 17.5 8 23.5
PR 12 21.1 5 14.7
MR 1.8 1 2.9
SD 9 15.8 5 14.7
PD 7.0 0 0
Missing 15 26.3 8 23.5
Rates > VGPR, % 28.1 44.1

sCR stringent complete response, CR complete response, VGPR Very
good partial response, MR minimal response, PR partial response, SD
stable disease, PD progressive disease

Impact of bone marrow fibrosis on the outcome
of autologous hematopoietic stem cell
transplantation

In this study, 8 patients without bone marrow fibrosis and
7 patients with fibrosis underwent autologous hematopoi-
etic stem cell transplantation (ASHCT). We evaluated the
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Fig.4 Kaplan—Meier cumulative overall survival (OS) and progression-free survival (PFS) analysis according to the presence or absence of
bone marrow fibrosis at the initial diagnosis. The number of patients at risk in each group is also indicated

effects of bone marrow fibrosis on the collection of CD34
cells and engraftment after transplantation. For induc-
tion therapy before peripheral blood stem cell collection, 3
patients received bortezomib plus dexamethasone; 4 patients
were treated with a combination of bortezomib, cyclophos-
phamide and dexamethasone; and the remaining 8 patients
were treated with bortezomib, lenalidomide and dexametha-
sone. Peripheral blood stem cells were collected following
high-dose cyclophosphamide treatment (13 patients) or
G-CSF alone (2 patients). We did not find significant differ-
ences between the groups in the collected number of CD34-
positive cells (patients without fibrosis: 9.26 +3.76 x 10%/kg
vs. patients with fibrosis: 4.74 +1.43 x 10%kg, p=0.5). The
interval from transplant to granulocyte recovery was also not
different in patients without fibrosis (11.7+0.5 days) and
patients with fibrosis (mean 11.3 +0.3 days). The presence
of bone marrow fibrosis did not affect OS after ASHCT (data
not shown).

Changes in fibrosis grading after treatment

Among the 34 patients who initially had MF-1 or greater
fibrosis, 7 patients were re-evaluated for bone marrow fibro-
sis grade to examine treatment response (Table 4). Four
patients (#2, 3, 4 and 7) were examined for bone marrow
findings at the timepoint after ASHCT, and 2 patients (#5 and
#6) were analyzed before ASHCT. Five of 7 patients showed
regression of bone marrow fibrosis levels, whereas the bone
marrow fibrosis levels remained unchanged even after the
treatment in 2 patients. The changes in the pathological find-
ings of case #6 are shown in Fig. 5.

Discussion

This is the first study to evaluate the impact of bone marrow
fibrosis in MM in an era of new age treatment and in Asian
ethnic background patients. We found that approximately

Table 4 List of patients who

. Number Sex Age Fibrosis grade Fibrosis Interval of  Treatment before 2nd BM  Status
underwent bone marrow biopsy (at diagnosis)  grade (2nd BMB (days) at 2nd
after treatment BMB) BMB

1 M 5 1 0 270 BD sCR
2 F 56 1 1 432 CyBORD +ASHCT CR

3 F 54 1 1 462 CyBORD +ASHCT sCR
4 F 57 1 0 267 CyBORD +ASHCT sCR
5 M 60 1 0 140 VRD sCR
6 M 47 2 0 168 VRD sCR
7 F 56 1 0 265 VRD + ASHCT sCR

BD bortezomib + dexamethasone, CyBORD bortezomib + cyclophosphamide + dexamethasone, VRD bort-
ezomib + lenalidomide + dexamethasone, ASHCT autologous hematopoietic stem cell transplantation, sCR
stringent complete response, CR complete response

@ Springer



550

M. Koshiishi et al.

Fig.5 Regression of bone
marrow fibrosis after treat-

Anti-CD138

Silver staining

ment for MM. A-C At the
diagnosis of MM, the patient
showed increased bone marrow
cells with marked invasion of
anti-CD138-positive MM cells.
Increases in reticulin fibers were
also found. D-F After the com-
pletion of 4 courses of therapy
composed of bortezomib, lena-
lidomide and dexamethasone,

a second bone marrow biopsy
was performed. At this time,

CD138-positive cells disap-
peared with regression of bone
marrow fibrosis

one-third of newly diagnosed Japanese multiple myeloma
patients had myelofibrosis. The prevalence of fibrosis is
almost the same as that of previous studies. Although we
did not find any correlations among the presence of bone
marrow fibrosis and clinical characteristics, laboratory data,
or therapeutic response, we found a statistically significant
association between the presence of fibrosis and concomitant
extramedullary disease. We also noticed that myeloma cells
from patients with fibrosis had lower expression levels of
CD49e than that of cells from patients without fibrosis.

The clinical significance and impact on the therapeu-
tic response of bone marrow fibrosis in MM patients have
been studied by several investigators. Abidgaard N and col-
leagues reported that an increase in reticulin was observed
in 9 of 25 (36%) MM patients who underwent bone mar-
row biopsies [11]. They also found a positive correlation
between the degree of reticulin fibrosis and the burden of
myeloma cells in biopsy specimens [11]. Dolgikh et al.
reported that the area of fibrosis was correlated with ane-
mia and blood transfusion dependence in MM patients
[15]. Another study from India indicated that 9 of 44
(20.5%) newly diagnosed MM patients showed more than
grade 1 fibrosis when evaluated using European Consen-
sus Methods [16]. They reported that an increase in bone
marrow fibrosis was correlated with a poorly differenti-
ated plasma cell phenotype [16]. The survival of patients
with bone marrow fibrosis was shorter than that of patients
without fibrosis, but the differences were not statistically
significant [16]. Babarovic et al. also reported that the pres-
ence of fibrosis at diagnosis did not impact the therapeutic
response [17]. In contrast, they found that patients with
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stable or increased bone marrow fibrosis after treatment
had significantly worse survival. In the above studies, most
of the cases were treated with conventional chemotherapies
composed of vincristine, doxorubicin and dexamethasone.
Therefore, it is still unclear whether the presence of bone
marrow fibrosis affects the treatment outcome in the mod-
ern treatment era for MM. Very recently, Paul B and col-
leagues tried to answer this question. In the study, a total
of 393 MM patients were analyzed [18]. The presence of
bone marrow fibrosis was associated with shorter OS and
progression-free survival. However, after adjusting for age,
ISS, and cytogenetic risk, these differences were not sta-
tistically significant [18]. In our study, most of the patients
were treated with PI, IMiDs or a combination of agents.
In accordance with the reports by Paul [18], we did not
find any impact of bone marrow fibrosis on the treatment
response or survival.

The effects of bone marrow fibrosis on the outcome of
patients who underwent ASHCT were reported by Suyani
et al. [29]. In the study, 50 patients, including 16 MM patients
who did not have fibrosis and 19 patients (16 cases were
MM) with bone marrow fibrosis, received ASHCT. They
found that the presence of bone marrow fibrosis did not affect
engraftment after transplantation or OS. Although the num-
ber was limited, we drew the same conclusion that the pres-
ence of bone marrow fibrosis did not affect the mobilization
of hematopoietic stem cells, engraftment after transplantation
or survival.

It is unclear whether the bone marrow fibrosis observed
in MM patients is reversible with treatment. Babarovic
et al. reported that among the 22 subjects who had bone
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marrow fibrosis at diagnosis, regression of fibrosis grade
was observed in 8 patients, whereas 9 patients showed pro-
gression of fibrosis, and these patients did not respond to
therapy [17]. In our study, we found that 5 of 7 patients who
underwent a second bone marrow biopsy showed regression
of bone marrow fibrosis, and it should be noted that a patient
with regression of fibrosis achieved stringent complete
response (SCR) at the second examination. Altogether, it is
speculated that bone marrow fibrosis shown in MM could be
resolved after treatment for MM.

The most important and novel finding of our present study
is that the presence of bone marrow fibrosis was correlated
with EMM at diagnosis. We statistically confirmed the
higher incidence of extramedullary disease in MM patients
with bone marrow fibrosis. In solid cancer, progression of
the fibrotic tumor microenvironment is one of the important
steps for metastasis of cancer cells [4]. Together with this
widely accepted notion, our present observation suggests that
the development of bone marrow fibrosis is also important
for extramedullary dissemination of MM cells.

Although we do not have a precise biological explana-
tion for the association between the progression of EMM
and bone marrow fibrosis at present, we focused our atten-
tion on CD49e. CD49 is also known as very late antigen
5 (VLAS), a member of the integrin family of adhesion
molecules composed of a5 integrin and b5 integrin. In the
present study, we observed that the CD49e-positive MM
cell population was decreased in patients with bone mar-
row fibrosis. In accord with our observation, previous stud-
ies have demonstrated that MM cells derived from EMM
patients or PCL showed reduced expression of cell surface
molecules, including CD49e [30, 31]. Based on this notion,
it would be hypothesized that downregulation of adhesion
molecules, including CD49e, may enhance the escape of MM
cells from the bone marrow microenvironment, leading to
the development of EMM. VLAS is involved in a variety of
types of pathological fibrosis. Hairy leukemia cells express
abundant VLAS, which interacts with fibronectin, one of the
major components of the ECM, and enhances assembly of
the protein [32]. Matsuura and colleagues demonstrated that
JAK2V617F-positive megakaryocytes expressed higher lev-
els of cell surface VLAS. High levels of VLAS enhanced the
interaction of megakaryocytes with fibronectin, resulting in
the expansion of these cells [33]. VLAS also mediates an
interaction between cancer cells and CAFs in gastric cancer
[34]. Although the above reports suggested that VLAS posi-
tively regulates fibrosis, another study showed that downreg-
ulation of VLAS enhanced the differentiation of pulmonary
fibroblasts to myofibroblasts, an activated form of fibroblasts,
leading to enhanced production of ECM in idiopathic pulmo-
nary fibrosis [35]. These findings suggested that VLAS might
have different roles in the regulation of fibrosis depending on
the type of cell or tissue. Further studies will be required to

understand the biological role of CD49e in the accumulation
of reticulin and collagen fibers in bone marrow in MM.

Our study has several limitations. First, the number of
patients included in this study was relatively small. Second,
some of the important data, including cytogenetic studies,
were missing for many patients. In addition, the treatment
regimens were heterogeneous in each patient. Therefore, it
is difficult to draw concrete conclusions regarding the role
of the presence of bone marrow fibrosis in clinical findings
and the treatment outcome of MM. However, our present
observation that the presence of bone marrow fibrosis may
be associated with the development of EMM, including PCL,
provides evidence that pretreatment evaluation of bone mar-
row fibrosis is important for predicting the development
of EMM in MM patients. Further studies with large-scale
cohorts should be performed to confirm this notion.
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