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Increased Metastasis of Malignant Fibrous Histiocytoma in Patients With
Chronic Lymphocytic Leukemia and Non-Hodgkin Lymphoma

AGNIESZKA W. KuBica, BS; PETER S. ROSE, MD; AMy L. WEAVER, MS; AND JERRY D. BREWER, MD

OBJECTIVE: To further understand the characteristics and behavior
of malignant fibrous histiocytoma (MFH) in the clinical setting of
chronic lymphocytic leukemia (CLL) or non-Hodgkin lymphoma (NHL).

PATIENTS AND METHODS: The patient database of MHF diag-
nosed at our institution from January 1, 1976, to December 31,
2008, was reviewed. For each MFH case with prior NHL or CLL, 3
matched controls from the same cohort without prior CLL or NHL
were randomly selected. A retrospective chart review collected
patient data, including sex; age; pathologic confirmation of MFH;
tumor grade, size, and location; time since MFH diagnosis; history
of chemotherapy or irradiation; treatment of MFH; recurrence;
metastasis; and death. The Kaplan-Meier method was used to
estimate overall survival, survival free of recurrence, and survival
free of metastasis. Cox proportional hazards models were fit to
evaluate associations between case status and outcomes.

RESULTS: Fifteen MFH cases with prior NHL or CLL were identified.
Cases had frequent bone (n=7 [47%]) and cutaneous (n=5 [33%])
involvement. Five cases (33%) had previous irradiation, 6 (40%)
had metastases, and 4 (27%) had recurrence. Overall survival and
survival free of recurrence were not significantly different between
the cases and controls (5-year overall survival, 49.9% and 58.7%;
12-month survival free of recurrence, 79.4% and 90.3%). However,
cases were significantly more likely than controls to have metas-
tasis (hazard ratio, 3.79; 95% confidence interval, 1.22-11.79;
P=.02). In addition, survival free of metastasis at 12 months was
65.2% and 90.7%, respectively.

CONCLUSION: In the presence of CLL or NHL, MFH seems to
behave more aggressively, suggested by the increased likelihood
of metastases compared with controls without prior CLL or NHL.
However, overall survival does not appear to be worse in cases of
MFH and CLL or NHL than in MFH alone.
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Cl = confidence interval; CLL = chronic lymphocytic leukemia; HR = hazard
ratio; MFH = malignant fibrous histiocytoma; NHL = non-Hodgkin lymphoma

Reports have suggested an increased incidence of solid
tumors in persons with lymphoproliferative disorders
during the past 30 years. Non-Hodgkin lymphoma (NHL)
is among the top 10 most commonly diagnosed cancers in
the United States and consists of a heterogeneous group of
lymphoproliferative cancers.! Chronic lymphocytic leuke-
mia (CLL) is in the NHL family and is the most common
leukemia occurring in the United States and other Western
nations, representing 30% of all leukemias.” The incidence
of NHL has increased more than 100% in the past 50 years,
in both Western Europe and the United States.'

Chronic lymphocytic leukemia consists of a marked ac-
cumulation of monoclonal CD5+ B lymphocytes in blood,
lymphoid tissue, and bone marrow.? Typically, CLL is seen
more frequently in men and is usually diagnosed in patients
older than 50 years.**

Malignant fibrous histiocytoma (MFH) is a high-grade
pleomorphic soft tissue sarcoma that most frequently arises
in the soft tissue of the extremities and retroperitoneum.>”
Usually, MFH affects white men and makes up 20% to 25%
of all soft tissue sarcomas.” The prognosis of MFH differs
widely and depends on the size, grade, and location of the
primary tumor, as well as the presence of immunosuppres-
sion.”!! Studies have shown an increased risk of many dif-
ferent forms of secondary cancers in patients with lympho-
proliferative disorders such as CLL and NHL.'>"3 Specifically,
some studies have shown an association between lympho-
proliferative disorders and the development of MFH.!!14

Patients with CLL have an increased risk of secondary
cancers, including lung carcinoma, brain cancer, melanoma
of the eye, and Hodgkin lymphoma, as well as malignant
melanoma and nonmelanoma skin cancer.'>'>" In fact, the
risk of a cancer developing in a patient with CLL is 3-fold
higher than that in corresponding control subjects; more
specifically, the risk of skin cancer is 8-fold higher in a
patient with CLL."*!> Although the association of CLL and
certain secondary cancers has been studied, no research has
been performed on the effects of CLL and NHL on MFH.

PATIENTS AND METHODS

The Mayo Clinic Institutional Review Board approved this
study. A data retrieval specialist performed an electronic
search of the Mayo Clinic medical diagnosis index to iden-
tify patients with MFH diagnosed between January 1, 1976,
and December 31, 2008. The search also identified a subset
of the MFH patients with lymphoma (potential cases). A
retrospective chart review was conducted to ensure that these
cases fulfilled the study inclusion criteria of CLL or NHL di-
agnosed before MFH. Cases meeting criteria were matched
1:3 to patients with MFH from the same cohort without prior
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CLL or NHL (controls) on the basis of sex, birth date (x5
years), and MFH diagnosis date (+5 years).

The information extracted from the medical records
included date of birth, sex, race, date of last follow-up,
date and cause of death, secondary cancers, and history of
irradiation. In regard to CLL and NHL, information was ex-
tracted involving date of diagnosis (based on histology) and
treatment. The MFH information obtained included date
and location; grade (all cases diagnosed by a Mayo Clinic
pathologist); size; treatment methods; bone, muscle, or skin
involvement; location and date of recurrence; location and
date of metastases; and method of metastasis diagnosis.

Analysis was performed with the SAS version 9.2 soft-
ware package (SAS Institute Inc, Cary, NC). Duration of
follow-up was calculated from the date of MFH diagnosis
to the date of death or last follow-up. Overall survival,
survival free of recurrence, and survival free of metastasis
were estimated with the Kaplan-Meier method. The as-
sociation between case/control status and each of these
outcomes was summarized with the hazard ratio (HR)
and corresponding 95% confidence interval (CI) obtained
through fitting separate Cox proportional hazards models.
The assumption of proportional hazards was assessed
by introducing a time-dependent coefficient in the Cox
models. Calculated P values were 2-sided, and P<.05 was
considered statistically significant.

Recently, the nomenclature of soft tissue sarcomas
has shifted, with the diagnosis of MFH being frequently
replaced with undifferentiated pleomorphic sarcoma or
high-grade undifferentiated sarcoma.'*'*'® However, be-
cause malignant fibrous histiocytoma was the dominant no-
menclature used throughout the study period and the most
common term in the literature, we use this term herein.

RESULTS

We identified 72 patients who had MFH and lymphoma, 45 of
whom had CLL. Fifteen patients fulfilled the study inclusion
criteria of CLL or NHL diagnosed before the diagnosis of
MFH. Of these 15 patients, 5 (33%) had CLL, and 10 (67%)
had NHL. Nine (60%) of these 15 patients were men, and all
study patients were white except for 2 whose ethnicity was
unknown. The average age at diagnosis of lymphoma was 64
years (SD, 18.1 years; range, 28-88 years); the average age
at diagnosis of MFH was 73 years (SD, 13.7 years; range,
36-93 years). Five (33%) of the 15 patients had other second-
ary cancers, including prostate cancer, NHL, squamous cell
carcinoma, and basal cell carcinoma that occurred before
MFH diagnosis. Interestingly, 1 (7%) of the 15 patients had 2
separate pathologically confirmed diagnoses of NHL or CLL
that had developed before MFH diagnosis; 2 other patients
(13%) had a secondary NHL after the diagnosis of MFH.
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Patient demographics, clinical characteristics, and
treatment of the 15 MFH cases with prior NHL or CLL
and the 45 matched MFH controls without prior NHL or
CLL are summarized in Table 1. All but 2 tumors (1 in
each group) were high grade. Five (33%) of the 15 cases
had cutaneous manifestations of MFH, such as fungating
or ulcerated lesions. However, only 9 (20%) of the controls
had cutaneous manifestations.

Among the 10 cases with MFH and prior NHL or CLL
who were deceased at the time of data abstraction, the
median time to death after the MFH diagnosis was 1.3
years (mean, 4.0 years; range, 0.3-14.0 years). Causes of
death in this group were unknown (n=>5), metastatic MFH
(n=3), lymphoma (n=1), and organ failure (n=1). Among
the 5 cases alive at last follow-up, the median duration of
follow-up was 6.2 years (range, 0.8-10.6 years). On the
basis of the Kaplan-Meier method, the overall survival at 1
and 5 years after the MFH diagnosis was 80.0% and 49.9%,
respectively (Figure 1).

By comparison, 35 of the 45 matched controls were
deceased at the time of the study. The median time to death
after the diagnosis of MFH was 4.8 years (mean, 6.1; range,
0.3-21.2 years). Causes of death in this group included
unknown (n=12), metastatic or recurrent MFH (n=8), other
malignancy (n=5), cardiac or pulmonary (n=6), and infec-
tion or organ failure (n=4). Among the 10 controls alive at
last follow-up, the median duration of follow-up was 5.0
years (range, 1.4-22.9 years). On the basis of the Kaplan-
Meier method, the overall survival at 1 and 5 years after the
MFH diagnosis was 86.7% and 58.7%, respectively (Figure
1). Cases were 1.3 times more likely to die than controls;
however, this association was not statistically significant
(HR, 1.30; 95% CI, 0.64-2.66; P=.47).

Sites of recurrence and metastasis for the cases and
controls are summarized in Table 2. Among the 15 cases,
3 had metastases only, 1 had a local recurrence only, and
3 had both metastases and local recurrence. In 1 of these
cases (case C), deep lung and para-aortic lymph node me-
tastasis was confirmed with imaging, but in all other cases,
metastasis was confirmed histologically. Among the 45
controls, 5 had metastases only, 12 had a local recurrence
only, and 1 had both a metastasis and local recurrence. In
the controls, recurrence was confirmed by reexcision and
biopsy in instances of superficial lymph node, skin, and soft
tissue. Recurrence in the site of the original MFH frequently
invaded adjacent tissues and organs. In 1 control (control
R) in whom the colon was involved, the original MFH had
been found adjacent to the colon in the retroperitoneum
and was confirmed histologically; this patient had no other
malignancy. In another control (control Q), lymph node
recurrence was found histologically, because the patient
also had prior breast and uterine malignant neoplasms.
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TABLE 1. Summary of Patient Demographic Features, Clinical Characteristics, and Treatment Methods?

MFH with prior NHL/CLL MFH without prior NHL/CLL
Characteristic (cases) (n=15) (controls) (n=45)
Age at NHL/CLL diagnosis, y
Mean (SD) 63.9 (18.0) NA
Median 65
Range 27-88
Male sex” 9 (60) 27 (60)
Age at MFH diagnosis, yb
Mean (SD) 73.1(13.7) 72.1 (12.9)
Median 73 73
Range 35-93 33-94
Ethnicity/race
White 13 (87) 44 (98)
Unknown 2(13) 1(2)
Secondary cancers at
MFH diagnosis
Blood 1(7) 1(2)
GI tract 0 1(2)
Genitourinary 1(7) 6(13)
Other solid organ 0 4(9)
Skin 3 (20) 1(2)
History of irradiation before
MFH diagnosis 5(33) 5(11)
Location of MFH
Head or neck 2(13) 5(11)
Upper extremities 4.(27) 12 (27)
Lower extremities 6 (40) 21 (47)
Other 3 (20) 7 (16)
Grade of MFH
Low (1 or 2) 1(7) 1(2)
High (3 or 4) 14 (93) 44 (98)
Size of MFH, cm
No. of lesions available 12 38
Mean (SD) 9.8 (7.0) 6.8 (5.1)
Range 1.4-24.5 0.9-17.0
Bone or muscle involvement
None 4(27) 26 (58)
Bone only 0 2(4)
Muscle only 4.(27) 14 (31)
Both 7(47) 3(7)
Cutaneous manifestations 5(33) 9 (20)
MFH treatment modality®
No treatment 1(7) 0
Surgery 12 (80) 42 (93)
ITrradiation 7 (47) 29 (64)
Chemotherapy 4.(27) 2(4)
Amputation 4.(27) 3(7)
Positive surgical margins
after initial incision 8 (53) 18 (40)

 Values are presented as number (percentage) of patients unless specified otherwise. CLL = chronic lymphocytic
leukemia; GI = gastrointestinal; MFH = malignant fibrous histiocytoma; NA = not applicable; NHL = non-Hodg-
kin lymphoma.

b Cases with MFH and prior NHL or CLL were matched 1:3 to MFH controls without prior NHL or CLL from the
same cohort on the basis of sex, birth date (+5 years), and MFH diagnosis date (+5 years).

¢ Percentages may exceed 100 because some patients had more than 1 treatment modality.

With MFH metastases in the control group, deep organ sites
were not frequently biopsied, but most of these patients had
metastases to other more superficial sites in addition to deep
locations that were confirmed histologically, as in controls
B and C. For control F, who had a history of prostate cancer,
MFH metastases were found in the lung during surgical ex-
cision. Control D also had prostate cancer and Paget disease,
but lung metastases were not confirmed histologically; this

patient died shortly thereafter with metastatic MFH. Control
A had liver and lung metastases on imaging; however, this
patient had no other malignancy and died within a year be-
cause of metastatic MFH. Soft tissue, lung, and lymph nodes
were the most common sites of metastases.

The median time to recurrence after MFH diagnosis was
4.5 and 18 months, respectively, for the cases and controls.
The survival free of recurrence at 6 and 12 months was
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FIGURE 1. Overall survival in cases of malignant fibrous histiocytoma
(MFH) with prior non-Hodgkin lymphoma (NHL) or chronic lymphocytic
leukemia (CLL) and in MFH controls without prior NHL or CLL. Num-
bers above graph lines represent number of patients still at risk.

79.4% and 79.4% for the cases and 97.8% and 90.3% for
the controls. Cases were 1.3 times more likely to have a
recurrence; however, this association was not statistically
significant (HR, 1.28; 95% CI, 0.42-3.95; P=.67).

The median time to metastasis after MFH diagnosis was
5 and 10 months, respectively, for the cases and controls.
Survival free of metastasis at 6 and 12 months was 73.3%
and 65.2% for the cases and 95.5% and 90.7% for the con-
trols. Cases were significantly more likely to have a metas-
tasis (HR, 3.79; 95% CI, 1.22-11.79; P=.02; Figure 2).

MALIGNANT FIBROUS HISTIOCYTOMA

DISCUSSION

Our study group represented a similar proportion of males
and females (3:2) as in previous studies of MFH and CLL or
NHL.*!" Locations of the tumors seen in our cohort followed
national trends: most tumors were located on the extremities,
with fewer on the trunk or retroperitoneum and in the head
and neck region.3*!”!" The median age at diagnosis of CLL
or NHL in our study (median, 65 years; mean [SD], 64 [18.0]
years; range, 27-88 years) was comparable to the Surveil-
lance Epidemiology and End Results median of 67 years for
NHL.* Also, when looking at the subset of 5 patients with
CLL, the median age at time of CLL diagnosis was 79 years,
which is higher than the Surveillance Epidemiology and
End Results median of 72 years between the years of 2003
and 2007.% Likewise, the 15 MFH cases with prior CLL or
NHL had a median age at MFH diagnosis of 73 years, which
is greater than the median age (56-64 years) reported in
the literature.®'® In both MFH and CLL or NHL, incidence
increases with age.*® A diagnosis of CLL or NHL was a pre-
requisite in the current study; hence, it is understandable that
the median age at MFH diagnosis in these cases is elevated
compared with medians in other studies. Furthermore, this
also could be a contributing influence in death and outcomes,
since prior studies have pointed to increased age being asso-
ciated with poorer prognosis in patients with MFH."

A large proportion (n=5 [33%]) of our case group had
numerous other malignant neoplasms besides MFH and
CLL or NHL. Cases with CLL or NHL who had such an

TABLE 2. Sites of Recurrence and Metastases

Sites of recurrence

Sites of metastases

Soft Lymph

tissue Skin node Cartilage Bone Colon

Lymph Soft
Lung Bone Brain Colon Skin node tissue

Case A
Case B
Case C
Case D
Case E
Case F
Case G

o

Control A
Control B
Control C
Control D
Control E
Control F
Control G
Control H
Control I

Control J

Control K
Control L
Control M
Control N
Control O
Control P
Control Q
Control R

ole

DA DDA K P K K K KK
ol

X
X X
X
X

X
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KR X XX
>
>
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FIGURE 2. Survival free of metastasis in cases of malignant fibrous
histiocytoma (MFH) with prior non-Hodgkin lymphoma (NHL) or chronic
lymphocytic leukemia (CLL) and in MFH controls without prior NHL or
CLL. Numbers above graph lines represent number of patients still at
risk.

aggressive, rare soft tissue sarcoma as MFH may repre-
sent a subgroup of patients who have a more severe im-
munosuppressed state or a greater genetic predisposition
to development of secondary malignancy. The concept of
an underlying genetic association to an increased risk of
secondary malignancy in patients with lymphoma has been
studied, and evidence shows that patients with lymphoma,
particularly those with CLL or with 17p, 6q, and 11q dele-
tions or trisomy 12, may be at increased risk of additional
malignant neoplasms.?!

The impaired immune system of patients with CLL
can influence the pathogenesis and outcomes of certain
cancers.*?2% Patients with CLL have multiple factors that
cause immunosuppression, including factors from CLL
B cells, a defective antigen-presenting ability, and an
anergic T-cell state.*?*?* Other factors implicated in the
development of CLL-related immunosuppression include
hypogammaglobulinemia, altered leukemic cell expression
of class II major histocompatibility complex antigens, im-
paired granulocyte function, low levels of complement, and
altered expression of T-cell receptor variable region genes.*
In addition, therapy with nucleoside analogues and other
chemotherapeutic treatments may exacerbate this already
weakened immune response in patients with CLL.!3?

Reported survival for patients with MFH ranges from
a 5-year rate of 50% to 70% to a 10-year rate of 38% to
60%.5!71° The 5-year survival rate in our cohort of cases was
49.9%. Although the 5-year survival rate is similar to previ-
ous reports documenting an overall survival rate of 50%,° we
were unable to estimate a rate at 10 years because only 3 of
the 15 cases were still at risk at 10 years. Additionally, when
we compared them with controls, we were unable to detect a
statistically significant difference in overall survival.

Compared with controls with no prior CLL or NHL, cases
were more likely to have recurrence, but recurrence was not
statistically significant. However, the risk of metastasis in
cases was significantly increased compared with controls,
which could indicate more aggressive behavior of MFH
in cases with CLL or NHL. Ultimately, 6 cases (40%) had
metastasis, and 4 cases (27%) had MFH recurrence. This
metastatic rate appears slightly higher than that reported
in the literature (range, 25%-34%), whereas the recurrence
rate is similar (range, 26%-28%).54! In the literature, lung
was the most common site for distant metastases,’ with
bone, soft tissue, and lymph nodes next in prominence.!!?

Reports of MFH reflect rare osseous involvement'’;
however, our cohort of cases with MFH and prior CLL or
NHL showed 47% (n=7) with bone involvement at MFH
diagnosis compared with 11% (n=5) in the control group.
Bone involvement was verified histologically during biopsy
or excision of MFH. Of the 7 cases with bone involvement, 3
died of metastatic MFH, and none of the 7 survived 10 years.
Five (33%) of the 15 cases presented with cutaneous mani-
festations, including fungating or ulcerated tumors. Despite
the fact that these tumors presented on the skin, some had
aggressive deep tissue involvement, with 2 tumors (40%)
extending to bone. By comparison, only 20% (n=9) of con-
trols had a cutaneous presentation. Although formal statisti-
cal comparisons were not performed on these controls, bone
and skin involvement seemed to occur more frequently in the
cases and could indicate a unique presentation and behavior
of MFH in the clinical setting of CLL and NHL.

The increased risk of sarcomas after irradiation has
been reported previously, with MFH being one of the most
frequent sarcomas after radiation therapy.>#2%" Our study
reiterated this point, with 5 cases (33%) having had a his-
tory of irradiation before MFH developed. In these cases,
MFH developed in the same region of the radiation field?%;
none survived to 10 years. The increased risk of neoplasia
in the treatment context of previous irradiation, in conjunc-
tion with the immunosuppression of NHL or CLL, makes
patients with the combination of lymphoma and irradiation
history potentially at high risk for the subsequent develop-
ment of aggressive sarcomas, including MFH.

The predominant treatment method for MFH in our cases
was surgery (n=12; 80%), with 27% (n=4) undergoing ampu-
tation. Those cases who did not undergo surgery had a poor
prognosis, and none survived to 10 years. Chemotherapy
was also used in 2 cases (27%) as an adjuvant therapy or as
a therapy for metastatic disease.!” In 3 cases (75%), chemo-
therapy was given as an adjuvant with surgery or irradiation,
or both, to treat metastatic MFH. For example, one of these
cases underwent a chemotherapeutic regimen of carboplatin,
mesna, and ifosfamide as a phase 1 experimental trial. An-
other case was treated with adriamycin, as a dual agent for

742 Mayo Clin Proc. * August 2011;86(8):738-743 » doi: 10.4065/mcp.2010.0720 + www.mayoclinicproceedings.com

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.



MFH and high-grade follicular lymphoma. In another case,
who was originally misdiagnosed as having a diffuse histio-
cytic lymphoma, ProMACE-CytaBOM (cyclophosphamide,
doxorubicin, etoposide, cytarabine, bleomycin, vincristine,
methotrexate, prednisone, and folinic acid) chemotherapy
was used as the sole therapy for palliation; this case died
4 months after the diagnosis of metastatic MFH. The most
common combined therapy was surgery and adjuvant irradia-
tion; 6 cases (40%) underwent this combination approach.

In the controls, similar trends were found, with surgery
(n=42 [93%]) as the most common treatment. However, a
smaller proportion of controls had amputation (n=3 [7%])
than in the cases (n=4 [27%]). Also, a smaller group of
controls (n=2 [4%]) underwent chemotherapy than in the
cases (n=4 [27%]) with both MFH and CLL or NHL; che-
motherapeutic regimens used in the control group included
mitomycin, adriamycin, cisplatin, and ifosfamide.

In the 15 cases, NHL or CLL treatment included chemo-
therapy (n=9 [60%]), irradiation (n=6 [40%]), surgical exci-
sion of lymph nodes (n=3 [20%]), and observation. In fact,
3 cases (20%) were not treated at all, which reflects the in-
dolent nature of some NHLs and points at the heterogeneity
that exists in this group of malignancy. Chemotherapies in
this group were varied, especially since treatment spanned
many decades; some regimens included chlorambucil,
adriamycin, COPA—either alone or with the addition of
bleomycin or rituximab—and COP. Interestingly, of the 5
MFH cases in which there was a history of irradiation, 4
had MFH in the very radiation field that previously was used
to treat NHL. This finding again shows the complexity of
these cases, in which it is difficult to determine whether the
NHL itself or the NHL treatments could have an influence
on MFH development and behavior.

Because MFH is rare, the number of patients in our study
was limited; nonetheless, we were able to see interesting
trends when comparing the cases to the controls without NHL
or CLL. In such patients with multiple malignant neoplasms,
it is important to consider the complexity of factors that influ-
ence carcinogenesis, such as history of prior irradiation, che-
motherapy, and the possibility of genetic alterations predis-
posing to multiple malignant neoplasms and worse outcomes.
Additional study is required in larger cohorts with MFH and
CLL or NHL to further solidify the effect that lymphoma may
have on this rare and aggressive soft tissue sarcoma.

CONCLUSION

Although overall survival did not seem to differ between
cases with MFH and a prior history of CLL or NHL and
MFH controls, the metastatic rate was increased in MFH
cases with prior CLL or NHL. In this context of a prior
hematopoietic malignancy such as NHL or CLL, MFH may

MALIGNANT FIBROUS HISTIOCYTOMA

present in atypical ways, such as bone or skin involvement.
Therefore, patients with NHL or CLL may necessitate a
lower threshold for biopsy, and those with MFH may war-
rant closer follow-up and a multidisciplinary approach.
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