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Abstract: Introduction: Although panniculitis-like T cell lymphoma (SPTCL) and hemophagocytic
syndrome (HSP) have been described as complications following immunosuppressive treatments,
there are no reported cases of concomitant SPTCL/HSP and multiple sclerosis (MS). Materials and
Methods: We describe the case of a patient affected by an aggressive phenotype of relapsing remit-
ting MS, characterized by consecutive severe relapses with no complete remission. He developed
panniculitis-like T cell lymphoma (SPTCL) and hemophagocytic syndrome (HSP) after receiving
multiple immunosuppressive treatments in sequence. Despite the aggressive nature of these com-
plications, the patient responded well to a combination of Gemcitabine and Cisplatin. Discussion
and Conclusions: With this case, we suggest that physicians always consider blood diseases as possi-
ble MS therapy complications, especially in the sequencing setting, and also consider uncommon

treatments in those with autoimmune predispositions.

Keywords: multiple sclerosis; disease-modifying therapy; panniculitis-like T cell lymphoma;
hemophagocytic syndrome

1. Introduction

Subcutaneous panniculitis-like T cell lymphoma (SPTCL) is a rare cutaneous T cell
lymphoma, which usually manifests with subcutaneous neoplastic CD8 T-cell infiltrates [1].
Although previously divided into two subtypes, the o3 T-cell phenotype (CD4—), with
lesions confined to subcutaneous tissue, and yb (CD4/CD8-, CD56+), with involvement of
the dermis and epidermis and a poorer prognosis [2], now, the recent revision of the World
Health Organization classification of lymphoid neoplasms considers only the «f3 subtype
as SPTCL [3].

Typically affecting individuals aged 30-35 [4], SPTCL can be associated with autoim-
mune diseases [5], and its pathogenetic mechanisms remain unclear. Recent studies have
identified genetic mutations, such as HAVR2, and epigenetic changes in the PI3K pathway
as potential causes, correlating with clinical severity and treatment responses [6,7].

About 15-20% of cases are complicated by hemophagocytic syndrome (HPS) [8], a
rare, life-threatening state of aberrant activation of the CD8+ T-cells and cytokine release
triggered by genetic mutations or infectious, inflammatory, and neoplastic conditions [9].

Sclerosis 2024, 2, 314-321. https://doi.org/10.3390/sclerosis2040020

https:/ /www.mdpi.com/journal/sclerosis


https://doi.org/10.3390/sclerosis2040020
https://doi.org/10.3390/sclerosis2040020
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sclerosis
https://www.mdpi.com
https://orcid.org/0000-0002-9413-3394
https://orcid.org/0000-0002-1574-9693
https://orcid.org/0000-0003-3287-3247
https://orcid.org/0000-0001-9280-8477
https://orcid.org/0000-0001-8159-7539
https://orcid.org/0000-0002-5032-1668
https://doi.org/10.3390/sclerosis2040020
https://www.mdpi.com/journal/sclerosis
https://www.mdpi.com/article/10.3390/sclerosis2040020?type=check_update&version=1

Sclerosis 2024, 2

315

The case presented involves a patient with highly active relapsing remitting multiple
sclerosis (RRMS) who, after extensive treatment with immunomodulators due to consecu-
tive severe relapses with no complete remission, developed concomitant SPTCL and HPS.
This situation could provide insights into the underlying mechanisms of these conditions
and their potential connections.

2. Case Report

This is the case of a 45-year-old man who experienced a sudden loss of visual acuity to
the left eye when he was 23 (2001). When he was referred to our MS center, we performed
a viral panel (negative for any infections) and a brain MRI, which showed a high load
of T2-FLAIR periventricular and subcortical white matter demyelinating lesions. At the
clinical examination, visual acuity deficit and nystagmus were detected; therefore, clinical
features, MRI findings, and remission after corticosteroids led us to diagnose RRMS with a
retrobulbar optic neuritis (NORB) clinical onset, and treatment with Interferon beta 1a was
started (12 MUI; three subcutaneous injections per week), given its indication as first-line
in that form of MS.

After 1 year, he experienced again an NORB in the left eye, which recovered partially
with steroid bolus; at clinical examination, the expanded disability status scale (EDSS) was
2.5, with the following functional status score (FSS): visual system 2 (left visual acuity 5/10)
and brainstem 2.

While under interferon treatment, the patient experienced five further relapses.

That kind of progression led us to suspect a highly active form of RRMS, confirmed by
the continuous clinical worsening experienced by the patient over the following 10 years.

Indeed, EDSS continued to worsen slowly, MRI brain lesion load increased, and,
concomitantly, he started to complain of difficulties in walking more than 500 m; FS:
visus = 2; brainstem = 2; ambulation = 2; EDSS: 4.

Therefore, in 2011, natalizumab, 300 mg every 4 weeks, was started (given its indication
in patients with relapsing remitting MS with high activity), even though a switch to another
therapy was proposed some relapses earlier.

We kept the patient on that medication for the following five years, with stable EDSS,
no radiological activity at annual MRI, and always negative antibodies against the John
Cunningham’s virus (JCV) titer.

At the beginning of 2016, the patient experienced sudden right-side hemiparesis,
which partially remitted with steroid bolus, and anti-natalizumab antibodies were detected.
The new neurological examination revealed an EDSS = 5 (FS: visus = 2; brainstem = 2;
ambulation = 3) and MRI showed new T2 lesions in the spinal cord.

Due to the new disability accumulation (ambulation from 2 to 3), the patient was then
switched to alemtuzumab treatment, 12 mg/day, administered by intravenous infusion for
5 consecutive days in the first year and 3 days the following year. Despite clinical and MRI
stability, after the second cycle, that drug led to Alopecia Universalis (AU), which he had
already experienced in youth.

Moreover, after 1-year follow-up from the second alemtuzumab cycle, he was restarted
on MS treatment because of new MRI brain lesions, and rituximab 1000 mg every 6 months
was chosen after consultation with dermatological specialists, since it had been reported
to be an option also in AU [10]. Nevertheless, after the second infusion of rituximab, he
experienced a further clinical relapse, again characterized by an hemiparesis of the right
side, associated with an enlargement of the brain lesions at the MRI. After recovery with
steroid bolus, ocrelizumab was started following the classical scheme (600 mg divided into
two intravenous infusions both of 300 mg within two weeks of each other), and 8 months
later, the same relapse occurred with spinal cord lesion load increase at MRI.

Therefore, despite the diagnosis of RRMS being mostly benign, in the case of our
patient, given the partial and short-lasting response to several treatments and the risk of
high-grade disability, we agreed on defining his MS form as aggressive RRMS.
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Finally, once the negativity of the JCV titer was verified and the seroconversion with
negative anti-natalizumab antibodies was confirmed, we decided to start natalizumab
again, since it had been the only drug able to contain the disease for five years. However,
at the end of 2021, we referred him to the department of hematology due to the sudden
occurrence of fever resistant to broad-spectrum antibiotic therapy [11].

The CT/PET showed subcutaneous nodules in multiple body areas (not detectable
with the naked eye), so a biopsy of the subcutaneous nodule of the right arm was per-
formed, revealing a dense infiltrate localized to the subcutaneous fat in a pattern resembling
lobular panniculitis. The infiltrate consisted predominantly of small-size lymphoid cells
with irregular and hyperchromatic nuclei (CD3+, CD4—, CD8+, and ki67+), with a charac-
teristic “rimming pattern” (proliferating lymphocytes around the adipocytes). They were
proliferating and showed cytotoxic phenotypes.

SPTCL was finally diagnosed and first-line therapy with CHOP chemotherapy
—Cyclophosphamide, Hydroxydaunorubicin, Oncovin (vincristine), and Prednisolone—was
soon started, while natalizumab was interrupted. Unfortunately, one month later, new
signs of disease progression occurred—subcutaneous nodules, diffuse ecchymosis, and
generalized edema—and CHOP was shifted to the second-line therapy ESHAP (etoposide,
solumedrol, high-dose cytarabine, and cisplatin).

One month later, he was tested positive to SARS-CoV-2, and during the infection
period, he developed acute kidney disease, pancytopenia, increased triglycerides and
ferritin, lower fibrinogen levels, splenomegaly, and dilatative cardiac disease. Therefore, a
new diagnosis of concomitant SPTCL /hemophagocytic syndrome (HSP) was established
(five out of eight diagnostic criteria); nevertheless, gemcitabine was introduced since
ESHAP was not indicated in acute kidney disease.

Under gemcitabine treatment, the patient’s vital signs improved with a marked reduc-
tion in kidney failure indices; therefore, after two cycles of gemcitabine, cisplatin was again
introduced. Then, his performance status also recovered, and the other three cycles were
needed to obtain a complete remission of symptoms.

To date, our patient is still disease-free and his neurological examination is stable. He
was indeed restarted on natalizumab to control MS disease activity.

3. Methods

Reports of MS patients developing SPCLC and/or HSP were collected through a
literature review using the Medline database. Keywords were (“natalizumab” AND/OR
“alemtuzumab” AND/OR “ocrelizumab” AND/OR “rituximab” AND/OR “immunosup-
pressive therapy” AND “multiple sclerosis” AND “subcutaneous panniculitis-like T cell
lymphoma (SPTCL)” AND/OR “hemophagocytic syndrome (HPS)”).

4. Results

We identified five case reports and collected information regarding patients” age and
gender, MS treatment during which they developed HSP, MS duration, the medications
chosen to treat the hematological disease, and the follow-up (Table 1).

The patients” age range was 20-57 years; two were men and three were women.
Three patients developed HSP after a cycle of alemtuzumab [12,13], one while under
ocrelizumab [14], and another with interferon beta 1a [15].

No cases of SPTCL with MS were described, but there was one case of SPTCL in a
patient treated with rituximab for chronic lymphocytic leukemia—not included in this
table [16].

Corticosteroids were chosen for four patients, in one case combined with rituximab,
in another with etoposide and cyclosporin. Just in one report was the interruption of
interferon beta 1a resolutive.
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Table 1. A review of the analyzed literature and our unreported case.
Time between MS
Author/ MS MS Therapy and Treatment for
Year Age Sex Duration Therapies SPTCL and/or SPTCL/HSP Follow-Up
HSP
R AR sy L montatier S G
Romero 2020 [12] 44 M 5 second cycle of cthylp
Alemtuzumab Alemtuzumab nisolone 6 months
(2017/2018) (0.15mg/kg) later
Natalizumab IV corticosteroids
(—/—) HSP 1 year after and a molecular Death after
Saarela 2018 [13] 20 F N/A second cycle of adsorbent
Alemtuzumab . . 1 month
(—/5) Alemtuzumab recirculation
system procedure
Responded to oral
i iy o SO Cood
Saarela 2018 [13] 28 M N/A Alemtuzumab after his first cycle
f alemtuzumab 4 months, 6 months
ot alemtuzu combined with 2 later
doses of rituximab
Interferon beta 1 a .
Machlariska 2020 (2012/2013) HSP 3 months Etoposide, Good
32 F 9 . after last cycle of dexamethasone, conditions
[14] Ocrelizumab Ocrelizumab and cyclosporine 1 year later
(2014-2018) yclosp y
Interferon (IFN) Durine the Spontaneous
Cosso 2013 [15] 57 F N/A beta-1a in the last 5 &° recovery after N/A
treatment with IFN . .
months withdrawing IFN
IFN beta 1A
(2001-2011)
Natalizumab CHOP 1 month
(2011-2016) ESHAP 1 month Good
Trinchillo (this 45 M » Alemtuzumab During treatment Gemcitabine + conditions

work)

(2017-2018)
Rituximab (2019)
Ocrelizumab (2020)
Natalizumab
(2021)

with Natalizumab

Cisplatin five
cycles (the first two
just gemcitabine)

1 year later

All patients recovered except one, who died one month after the onset of HSP. She
was a young woman who developed HSP 1 year after the second cycle of alemtuzumab
and was treated with IV corticosteroids.

5. Discussion

It is noticeable from our review that we report the first case of SPTCL with HSP in a

multiple sclerosis (MS) patient.

With this case, we raise two crucial questions: (i) whether SPTCL might share common
pathological features with MS or whether it might be triggered by one of the MS drugs;
and (ii) which kind of treatment should be indicated when SPTCL with HSP occurs in the
context of an autoimmune disease (AID).

A wide variety of lymphomas during AID has been described so far. Usually, SPTCL is
associated with the hyperactivation of T-lymphocytes, and hence the concomitant diagnosis
of SPTCL and T-cell-dependent AID (i.e., systemic lupus erythematosus or MS) is not
surprising. Conversely, when SPTCL occurs in patients with B-cell mediated diseases or
in patients undergoing immunosuppressive therapies, unveiling a common pathogenetic
mechanism is more challenging and deserves to be further investigated [17].
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In this regard, we might speculate that B-cell dysfunctional activation may produce a
B-cell-dependent T-cell proliferation. For example, the concomitant occurrence of B-cell lym-
phomas and SPTCL was previously associated with the presence of TNF-alpha inhibitors
or the inhibition of the cell-mediated and humoral immunity [18], which may cause a
predominant and uncontrolled Th2 response, leading to rapid T-cell proliferation [19].

Similarly, the literature also presents some cases of panniculitis during treatments
with rituximab. The association was explained with the peripheral B-cell depletion [16]
and the reactive T clones’ expansion, which fill the empty microenvironments created by
the loss of B cells [20]. Moreover, natalizumab has also been associated with a few cases of
B- and T-cell lymphomas; however, they were mainly central nervous system lymphomas
and never associated with panniculitis [21-23].

In our case, the presence of a cellular mixed pattern at the biopsy [24] and the presence
of multiple lesions [25] are typical presentations of lymphomas in immunocompromised
patients; therefore, the immunosuppressive treatment seems to be the likeliest cause.

However, to discriminate which treatment was the one mainly responsible for such
a disease is impossible, and the hypothesis of a trigger role for the sequencing of several
immunosuppressants does not seem so unlikely.

MS is an unpredictable disease and treatment response is variable. To date, no drugs
have shown to be completely efficacious, and neurologists need to switch therapies in the
effort of controlling disease activity and eventually disability accrual. We call that approach
“escalation” therapy and is currently debated, since an “induction” approach seems to
be more effective. Moreover, the use of MS medications in sequence may indeed cause
complications which otherwise would not occur [26].

For instance, when alemtuzumab follows other immunosuppressants, triggering
another AID is even more frequent—as with our patient’s AU; it may indeed cause immune
events, mainly thyroid-related [27], even many years after the last cycle [28], while the use
of ocrelizumab in the same conditions increases the risk of blood—but also breast, renal,
and skin—cancers [29].

We can speculate that the occurrence of SPTCL—which is a T-cell-dependent blood
cancer—correlates with the sequencing of the two mentioned antibodjies.

Referring to HSP, cases associated with alemtuzumab, ocrelizumab, and rituximab
have been described [12-14,30], and the hyper proliferation of a B-cell population in the
absence of an effective T-cell regulation [31,32] has been proposed as the underlying
mechanism. However, in secondary HSP, malignancies are the most common cause (60%);
therefore, it is likely that, in our patient, HSP was due to SPTCL [33].

To answer the question about SPTCL/HSP treatment, at present, guidelines continue
to evolve and there is no definitive consensus. For isolated SPTCL, current guidelines
recommend high-dose systemic corticosteroids as the first line of treatment. In cases where
SPTCL is severe or associated with HSP, CHOP chemotherapy is suggested. The ESHAP
regimen is also considered as a second-line treatment option [8,31,34].

In contrast, the treatment of primary hemophagocytic syndrome typically involves
corticosteroids or etoposide. If HSP is secondary, the underlying cause—whether infectious,
inflammatory, or tumor-related—should be addressed during treatment [33].

Moreover, non-chemotherapy approaches have also been described in both hemato-
logic conditions, like corticosteroids, cyclosporine, and autologous bone marrow trans-
plants in SPTCL, and hematopoietic stem cell transplantation, emapalumab, alemtuzumab,
anakinra, ruxolitinib, and tocilizumab in HSP. However, none of those has been officially ac-
cepted yet, since patients’ response is very often influenced by genetic variants underlying
both conditions, especially SPTCL [35-37].

Recent research has indeed begun to classify SPTCL based on genetic variants, partic-
ularly those affecting the HAVCR?2 gene, and on epigenetic changes in the PI3K pathway.
Such variants seem to influence the severity of the disease and the response to therapy.
While these findings are promising, they come with risks due to their novelty and the
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absence of a standardized protocol that mandates genetic testing for all patients with
SPTCL [6,7].

Therefore, in our case, the hematologists preferred to follow the official guidelines to
treat the patient. However, the patient’s disease continued to worsen, and when he also de-
veloped an acute kidney disease, a well-known contraindication for several chemotherapy
medications, they could just use gemcitabine, despite the fact that it is not the first choice in
blood cancers and is less effective than the other drugs used for our patient.

Surprisingly, his disease was completely remitted, and we found some evidence in the
literature which could explain that response.

First, an interesting study on the use of gemcitabine in MS should be cited.

That study suggests that gemcitabine may exert immunomodulatory effects reducing
TH1 and TH17 cell proliferation and activation. That finding is particularly noteworthy,
as these T cell subsets have been implicated in the pathogenesis of various autoimmune
diseases, including MS. The ability of gemcitabine to prevent the onset of experimental
autoimmune encephalomyelitis (EAE) in animal models provides further evidence for its
potential role in mitigating autoimmunity and inflammation [38].

On the other hand, also in SPTCL, gemcitabine has shown some benefits, albeit in
combination with other immunosuppressive drugs [39].

However, its role when both diseases are combined has never been explored so far, so
we produced some hypotheses about the reason of this brilliant response.

Patients affected by concomitant SPTCL and AID may indeed have a worse phenotype,
probably due to the autoimmune background, already damaged by the action of the T-cell
basal population, and to the possible presence of germline or epigenetic mutation which
also influence T-cell hyperactivation. Therefore, both the increase in number of those cells
and their hyperactivity may have important effects, which are expressed with a more
malignant phenotype.

On the other hand, T-cells are likely to develop in an aberrant way and with different
markers because of several reasons: (i) the dysfunction of the tumor necrosis factor (TNF)
and the major histocompatibility complex (MHC); (ii) the receptors” dysfunction; and
(iif) the susceptibility of several genomic regions and loci to MHC [40,41].

For this reason, we believe that the T-cell tumor of our MS patient had an atypical
treatment outcome to a first-line therapy because of the different genomic, proteomic, and
MHC expression compared to non-MS patient T-cells.

6. Conclusions

We presented the first case of a patient with three concomitant resistant diseases (MS,
HSP, and SPTCL) who surprisingly recovered with a first-line chemotherapy; after that,
two other, stronger combinations were tried.

With this case, we strongly recommend always considering blood diseases as ad-
verse events in MS patients treated with multiple drugs, especially immunosuppressants
in sequence.

Moreover, we suggest also considering other kinds of therapies when such diseases
develop in patients with autoimmune predisposition, because they are likely to respond to
treatments which may be different from the ones suggested by the official guidelines.

Author Contributions: Conceptualization, A.T., A.C., R.L.; methodology, A.T.; software, A.T.; vali-
dation, A.C., V.B.M,, R.L,; formal analysis, A.T.; investigation, D.C., AL.S.,, CD.M,, AS,, CI, GS,;
resources, D.C., A.L.S.; data curation, A.S.; writing—original draft preparation, A.T., A.C.; writing—
review and editing, V.B.M., R.L.; supervision, R.L.; project administration, R.L. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no specific grant from any funding agency.
Institutional Review Board Statement: Not Applicable.

Informed Consent Statement: The patient gave his informed consent.



Sclerosis 2024, 2 320

Data Availability Statement: The data that support the findings of this study are available on request
from the corresponding author, [AT]. The data are not publicly available due to information that
could compromise the privacy of the patient.

Conflicts of Interest: The authors declare no conflicts of interests.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

Lin, E.C,; Liao, ].B,; Fang, Y.H.; Hong, C.H. The pathophysiology and current treatments for the subcutaneous panniculitis-like T
cell lymphoma: An updated review. Asia-Pac. J. Clin. Oncol. 2022, 19, 27-34. [CrossRef] [PubMed]

Willemze, R.; Jansen, P.; Cerroni, L.; Berti, E.; Santucci, M.; Assaf, C.; Dijk, M.R.C.-V,; Carlotti, A.; Geerts, M.-L.; Hahtola, S.;
et al. Subcutaneous panniculitis-like T-cell lymphoma: Definition, classification, and prognostic factors: An EORTC Cutaneous
Lymphoma Group Study of 83 cases. Blood 2008, 111, 838-845. [CrossRef] [PubMed]

Swerdlow, S.H.; Campo, E.; Harris, N.L. WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues: WHO Classification
of Tumours Revised, 4th ed.; World Health Organization: Geneva, Switzerland, 2017; Volume 2.

Werdlow, S. WHO Classification of Tumors of Haematopoietic and Lymphoid Tissues; IARC Press: Lyon, France, 2008.

Lopez-Lerma, L; Penate, Y.; Gallardo, F.; Marti, R.M.; Mitxelena, J.; Bielsa, I.; Velasco-Tamariz, V.; Yanguas-Bayona, J.I.; Sanchez-
Sambucety, P.; Garcia-Patos, V.; et al. Subcutaneous panniculitislike T-cell lymphoma: Clinical features, therapeutic approach,
and outcome in a case series of 16 patients. . Am. Acad. Dermatol. 2018, 79, 892-898. [CrossRef] [PubMed]

Okamura, Y.; Makishima, K.; Suehara, Y.; Suma, S.; Abe, Y.; Matsuoka, R.; Sakamoto, T.; Hattori, K.; Yokoyama, Y.; Kato, T.; et al.
Genetic profiles and clinical features in subcutaneous panniculitis-like T-cell lymphomas. Cancer Sci. 2024, 1-7. [CrossRef]

Koh, J.; Jang, I.; Mun, S.; Lee, C.; Cha, H.]J.; Oh, Y.H.; Kim, ].M.; Han, ].H.; Paik, ].H.; Cho, ].; et al. Genetic profiles of subcutaneous
panniculitis-like T-cell lymphoma and clinicopathological impact of HAVCR2 mutations. Blood Adv. 2021, 5, 3919-3930. [CrossRef]
Parveen, Z.; Thompson, K. Subcutaneous panniculitis-like T-cell lymphoma: Redefinition of diagnostic criteria in the recent World
Health Organization—-European Organization for Research and Treatment of Cancer classification for cutaneous lymphomas.
Arch. Pathol. Lab. Med. 2009, 133, 303-308. [CrossRef]

Griffin, G.; Shenoi, S.; Hughes, G.C. Hemophagocytic lymphohistiocytosis: An update on pathogenesis, diagnosis, and therapy.
Best. Pract. Res. Clin. Rheumatol. 2020, 34, 101515. [CrossRef]

Oke, A.R;; Young-Min, S. Successful treatment of alopecia universalis with rituximab therapy. Rheumatology 2020, 59 (Suppl. S2),
keaal09.005. [CrossRef]

Baber, U.; Bouley, A.; Egnor, E.; Sloane, J.A. Anti-JC virus antibody index changes in rituximab-treated multiple sclerosis patients.
J. Neurol. 2018, 265, 2342-2345. [CrossRef]

Romero, A.; Midaglia, L.; Salcedo, M.; Viladomiu, L.; Guillén, E.; Bajafa, I.; Escola-Vergé, L.; Tintoré, M.; Montalban, X.; Len, O.
Hemophagocytic syndrome following alemtuzumab treatment for multiple sclerosis: A case report. Mult. Scler. Relat. Disord.
2020, 40, 101973. [CrossRef]

Saarela, M.; Senthil, K.; Jones, J.; Tienari, PJ.; Soilu-Hénninen, M.; Airas, L.; Coles, A.; Saarinen, ].T. Hemophagocytic lym-
phohistiocytosis in 2 patients with multiple sclerosis treated with alemtuzumab. Neurology 2018, 90, 849-851. [CrossRef]
[PubMed]

Machlaniska, A.; Helbig, G.; Chromik, K.; Zapata, M.; Zwiernik, B.; Selmaj, K. Hemophagocytic lymphohistiocytosis associated
with ocrelizumab treatment in a patient with multiple sclerosis. Mult. Scler. J. 2021, 27, 1803-1805. [CrossRef] [PubMed]

Cosso, C.; Cosso, R.; Cimmino, M. Secondary hemophagocytic lymphohistiocytosis possibly induced by interferon beta-1a
therapy. Reumatismo 2013, 65, 253-255. [CrossRef] [PubMed]

Sluzevich, J.C.; Hall, M.R.; Roy, V. Subcutaneous panniculitis like T-cell lymphoma after rituximab. J. Am. Acad. Dermatol. 2012,
67, €223-e225. [CrossRef]

Zintzaras, E.; Voulgarelis, M.; Moutsopoulos, H.M. The risk of lymphoma development in autoimmune diseases: A metaanalysis.
Arch. Intern. Med. 2005, 165, 2337-2344. [CrossRef]

Chen, G.; Goeddel, D.V. TNF-R1 signalling: A beautiful pathway. Science 2002, 296, 1634-1635. [CrossRef]

Adams, A E.; Zwicker, ].; Curiel, C.; Kadin, M.E.; Falchuk, K.R.; Drews, R.; Kupper, T.S. Aggressive cutaneous T-cell lymphomas
after TNFalpha blockade. . Am. Acad. Dermatol. 2004, 51, 660—-662. [CrossRef]

Yawalker, N.; Ferenczi, K.; Jones, D.A.; Yamanaka, K.; Suh, K.Y.; Sadat, S.; Kupper, T.S. Profound loss of T cell receptor repertoire
complexity in cutaneous T cell lymphoma. Blood 2003, 102, 4059—-4066. [CrossRef]

Law, ].Y.; Kim, D.W,; Sturgis, A.; Naina, H.V. Non-Hodgkin Lymphoma of the Stomach in a Patient Treated with Natalizumab.
Clin. Med. Insights Oncol. 2015, 9, 61-63. [CrossRef]

Schweikert, A.; Kremer, M.; Ringel, E; Liebig, T.; Duyster, ].; Stuve, O.; Hemmer, B.; Berthele, A. Primary central nervous system
lymphoma in a patient treated with natalizumab. Ann. Neurol. 2009, 66, 403—406. [CrossRef]

Yano, T.; van Krieken, J.H.; Magrath, I.T.; Longo, D.L.; Jaffe, E.S.; Raffeld, M. Histogenetic correlations between subcategories of
small noncleaved cell lymphomas. Blood 1992, 79, 1282-1290. [CrossRef] [PubMed]

Trinchillo, A.; Spiezia, A.L.; Carotenuto, A.; Tedeschi, E.; Servillo, G.; Iacovazzo, C.; Borrelli, F,; Di Filippo, G.; Morra, V.B,;
Lanzillo, R. Concomitant diagnosis of multiple sclerosis and human immunodeficiency virus (HIV) infection: Case report and the
review of literature. Neurol. Sci. 2023, 44, 2305-2309. [CrossRef] [PubMed]


https://doi.org/10.1111/ajco.13787
https://www.ncbi.nlm.nih.gov/pubmed/35509196
https://doi.org/10.1182/blood-2007-04-087288
https://www.ncbi.nlm.nih.gov/pubmed/17934071
https://doi.org/10.1016/j.jaad.2018.05.1243
https://www.ncbi.nlm.nih.gov/pubmed/30126736
https://doi.org/10.1111/cas.16345
https://doi.org/10.1182/bloodadvances.2021004562
https://doi.org/10.5858/133.2.303
https://doi.org/10.1016/j.berh.2020.101515
https://doi.org/10.1093/rheumatology/keaa109.005
https://doi.org/10.1007/s00415-018-8996-3
https://doi.org/10.1016/j.msard.2020.101973
https://doi.org/10.1212/WNL.0000000000005420
https://www.ncbi.nlm.nih.gov/pubmed/29602914
https://doi.org/10.1177/1352458521993070
https://www.ncbi.nlm.nih.gov/pubmed/33666121
https://doi.org/10.4081/reumatismo.2013.253
https://www.ncbi.nlm.nih.gov/pubmed/24399189
https://doi.org/10.1016/j.jaad.2012.04.023
https://doi.org/10.1001/archinte.165.20.2337
https://doi.org/10.1126/science.1071924
https://doi.org/10.1016/j.jaad.2004.03.047
https://doi.org/10.1182/blood-2003-04-1044
https://doi.org/10.4137/CMO.S27142
https://doi.org/10.1002/ana.21782
https://doi.org/10.1182/blood.V79.5.1282.1282
https://www.ncbi.nlm.nih.gov/pubmed/1311213
https://doi.org/10.1007/s10072-023-06727-7
https://www.ncbi.nlm.nih.gov/pubmed/36930389

Sclerosis 2024, 2 321

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Bataille, B.; Delwail, V.; Menet, E.; Vandermarcq, P.; Ingrand, P.; Wager, M.; Guy, G.; Lapierre, F. Primary intracerebral malignant
lymphoma: Report of 248 cases. J. Neurosurg. 2000, 92, 261-266. [CrossRef]

Freedman, M.S.; Selchen, D.; Prat, A.; Giacomini, P.S. Managing Multiple Sclerosis: Treatment Initiation, Modification, and
Sequencing. Can. J. Neurol. Sci. 2018, 45, 489-503. [CrossRef]

Dayan, C.; Cuker, A.; LaGanke, C.; Fernandez, O.; Hupperts, RM.M.; Sharrack, B.; Singer, B.; Vermersch, P.; Margolin, D.H.;
Chou, E. Autoimmunity in patients treated with alemtuzumab for relapsing-remitting multiple sclerosis: 5-year follow-up of the
CARE-MS studies. In Proceedings of the ECTRIMS, ECTRIMS, London, UK, 14-17 September 2016. Presentation No. O168.
Cossburn, M.; Pace, A.A.; Jones, J.; Ali, R,; Ingram, G.; Baker, K.; Hirst, C.; Zajicek, J.; Scolding, N.; Boggild, M.; et al. Autoimmune
disease after alemtuzumab treatment for multiple sclerosis in a multicenter cohort. Neurology 2011, 77, 573-579. [CrossRef]
[PubMed]

Edan, G.; Comi, G.; Le Page, E.; Leray, E.; A Rocca, M.; Filippi, M.; Rocca, M.A.; for The French-Italian Mitoxantrone Interferon-
beta-1b Trial Group. Mitoxantrone prior to interferon beta-1b in aggressive relapsing multiple sclerosis: A 3-year randomised
trial. J. Neurol. Neurosurg. Psychiatry 2011, 82, 1344-1350. [CrossRef]

Papageorgiou, S.G.; Tsiodras, S.; Siakallis, G.; Bazani, E.; Spathis, A.; Poulakou, G.; Korkolopoulou, P.; Panayiotides, I.; Pappa, V.
Epstein Barr virus hemophagocytic lymphohistiocytosis related to rituximab use and immunopathogenetic insights. Pathol. Res.
Pract. 2016, 212, 1194-1198. [CrossRef] [PubMed]

Baker, D.; Herrod, S.S.; Alvarez-Gonzalez, C.; Giovannoni, G.; Schmierer, K. Interpreting lymphocyte reconstitution. data from
the pivotal phase 3 trials of alemtuzumab. JAMA Neurol. 2017, 74, 961-969. [CrossRef]

Khanmohammadj, S.; Shabani, M.; Tabary, M.; Rayzan, E.; Rezaei, N. Lymphoma in the setting of autoimmune diseases: A review
of association and mechanisms. Crit. Rev. Oncol./Hematol. 2020, 150, 102945. [CrossRef]

Shram, A.; Berliner, N. How i treat hemophagocytic lymphohistiocytosis in the adult patient. Blood 2015, 125, 2908-2914.
[CrossRef]

Michonneau, D.; Petrella, T.; Ortonne, N.; Ingen-Housz-Oro, S.; Franck, N.; Barete, S.; Battistella, M.; Beylot-Barry, M.; Vergier, B.;
Maynadié, M.; et al. Subcutaneous panniculitis-like-T cell lymphoma:immunosuppressive drugs induce better response than
polychemotherapy. Acta Derm. Venereol. 2017, 97, 358-364. [CrossRef] [PubMed]

Ohtsuka, M.; Miura, T.; Yamamoto, T. Clinical characteristics, differential diagnosis, and treatment outcome of subcutaneous
panniculitis-like T-cell lymphoma: A literature review of published Japanese cases. Eur. ]. Dermatol. 2017, 27, 34—41. [CrossRef]
[PubMed]

Bauman, B.M.; Dorjbal, B.; Pittaluga, S.; Zhang, Y.; Niemela, ].E.; Stoddard, J.L.; Rosenzweig, S.D.; Anderson, R.; Guilcher, GM.T,;
Auer, I; et al. Subcutaneous panniculitis-like T-cell lymphoma in two unrelated individuals with BENTA disease. Clin. Immunol.
2023, 255, 109732. [CrossRef] [PubMed]

Summerlin, J.; Wells, D.A.; Anderson, M.K.; Halford, Z. A Review of Current and Emerging Therapeutic Options for Hemophago-
cytic Lymphohistiocytosis. Ann. Pharmacother. 2023, 57, 867-879. [CrossRef]

Glenn, ].D.; Xue, P.; Whartenby, K.A. Gemcitabine directly inhibits effector CD4 T cell activation and prevents experimental
autoimmune encephalomyelitis. J. Neuroimmunol. 2018, 316, 7-16. [CrossRef]

Gorodetskiy, V.R.; Mukhortova, O.V.; Aslanidis, L.P.; Klapper, W.; Probatova, N.A. Fluorine-18 fluorodeoxyglucose positron
emission tomography/computed tomography evaluation of subcutaneous panniculitis-like T cell lymphoma and treatment
response. World |. Clin. Cases. 2016, 4, 258-263. [CrossRef]

Conde, L.; Bracci, PM.; Halperin, E.; Skibola, C.F. A search for overlapping genetic susceptibility loci between non-Hodgkin
lymphoma and autoimmune diseases. Genomics 2011, 98, 9-14. [CrossRef]

Chanudet, E.; Huang, Y.; Zeng, N.; Streubel, B.; Chott, A.; Raderer, M.; Du, M. TNFAIP3 abnormalities in MALT lymphoma with
autoimmunity. Br. . Haematol. 2011, 154, 535-539. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3171/jns.2000.92.2.0261
https://doi.org/10.1017/cjn.2018.17
https://doi.org/10.1212/WNL.0b013e318228bec5
https://www.ncbi.nlm.nih.gov/pubmed/21795656
https://doi.org/10.1136/jnnp.2010.229724
https://doi.org/10.1016/j.prp.2016.10.003
https://www.ncbi.nlm.nih.gov/pubmed/28340951
https://doi.org/10.1001/jamaneurol.2017.0676
https://doi.org/10.1016/j.critrevonc.2020.102945
https://doi.org/10.1182/blood-2015-01-551622
https://doi.org/10.2340/00015555-2543
https://www.ncbi.nlm.nih.gov/pubmed/27722764
https://doi.org/10.1684/ejd.2016.2914
https://www.ncbi.nlm.nih.gov/pubmed/28120776
https://doi.org/10.1016/j.clim.2023.109732
https://www.ncbi.nlm.nih.gov/pubmed/37562721
https://doi.org/10.1177/10600280221134719
https://doi.org/10.1016/j.jneuroim.2017.12.002
https://doi.org/10.12998/wjcc.v4.i9.258
https://doi.org/10.1016/j.ygeno.2011.03.007
https://doi.org/10.1111/j.1365-2141.2011.08624.x

	Introduction 
	Case Report 
	Methods 
	Results 
	Discussion 
	Conclusions 
	References

