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Case report

Prolonged remission of longstanding systemic lupus erythematosus
after autologous bone marrow transplant for non-Hodgkin’s
lymphoma

JA Snowden, WN Patton, JL O’'Donnell, EE Hannah and DNJ Hart

South Island Bone Marrow Transplant Unit, Christchurch Hospital, Christchurch, New Zealand

Summary: clinical and serological remission following autologous
bone marrow transplantation which permitted reduction and
We describe a patient with longstanding steroid-depen- withdrawal of immunosuppressive medication until she
dent systemic lupus erythematosus (SLE) in whom clini- developed immune thrombocytopenia 3 years post-BMT.
cal and serological remission was achieved following
high-dose therapy and autologous bone marrow rescue
for high-grade non-Hodgkin’s lymphoma. However, 3 Case report
years later, autoimmune disease re-presented in the
form of immune thrombocytopenia (ITP), which had The patient, a female Caucasian, presented in 1968 aged
not previously been a feature of the SLE, necessitating 28 with an inflammatory arthritis of the proximal interphal-
reintroduction of steroid immunosuppression. Relapse angeal joints and wrists, acrocyanosis, Raynaud’s phenom-
of SLE is most likely, although de novolTP post-BMT enon, chest pains, fever, malaise and a facial rash which
is also a possibility. The case suggests that severe long- had been diagnosed as discoid lupus erythematosus by a
standing autoimmune disease may be controlled by dermatologist. Laboratory investigations showed an
high-dose therapy and autologous stem cell reconsti- erythrocyte sedimentation rate (ESR) of 40 mm/h
tution. However, further studies are required to deter-  (Westergren), and LE cells were detected. A diagnosis of
mine the mechanism of re-emergence of autoimmunity SLE!? was made, prednisone therapy was commenced to
and to evaluate optimal regimens and the potential good effect and she remained well on prednisone 10 mg
value of such therapy in severe autoimmune diseases. daily.
Keywords: systemic lupus erythematosus; autoimmune In 1977, aged 40, she developed autoimmune haemolytic
disease; autologous bone marrow transplantation anaemia (AIHA) which responded to increased prednisone
therapy. Thereafter, she resumed a maintenance dose of
prednisone 10 mg daily and remained well. In 1990, reas-
o ) . i sessment revealed that she was well with normal clinical
Remission from autoimmune disease can be achieved igxamination, full blood count, ESR, and renal function.
animal models with myeloablative treatment and autoHgwever, her ANA titre was raised at 1/320 (speckled
logous, pseudoautologous or syngeneic bone marroWaitern) and her double-stranded DNA (dsDNA) antibody
re_scuér3 Clinical observations suggest that autoimmunetjire was marginally elevated at 9 IU/ml (NR 0—7 1U/ml).
disease may response to intermediate doses of chemgpyyjew of her stable clinical condition an attempt was made
therapy given either as specific treatnfeot as treatment 5 reduce gradually the dose of prednisone over the follow-
for co-existing malignancy® ) ing months. However, between April 1991 and May 1992
_ Resolution of autoimmune disease after allogeneic BMTgne underwent a series of relapses which were treated with
is well reported® but it is unclear whether this effect is jncreased doses of prednisone. She was maintained on
attributable to intensive immunosuppression or to theprednisone 10 mg daily between exacerbations.
effects of allogeneic immune reconstitution. Data on' |y September 1992 the patient was referred to our Unit
patients with autoimmune disease following autologousyith right axillary lymphadenopathy, and histology of a
transplantation is limited to one serigdn all of these lymph node biopsy showed high-grade lymphoblastic non-
patients there was early recurrence or persistence of aut@iodgkin’s lymphoma (B cell type). There were no ‘B’
immune disease. _ _ _ symptoms. Computerised tomography body scan and lum-
We present the case of a patient with longstanding Syspar puncture showed no evidence of disease elsewhere and
temic lupus erythematosus (SLE) who entered a prolongeg hone marrow aspirate and trephine biopsy were normal.

Clinical staging was therefore IA. Other investigations
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lactate dehydrogenase at 635 U/l (NR 30-460 U/l) consist- isolated thrombocytopenia (platelet eol@1)9 She

ent with ongoing AIHA. Total WBC, differential and plate- had taken quinine for night cramps over the previous 3
let count were normal. Immunological studies revealed months but tests for quinine-dependent antibodies we
ANA antibody titre >1/1280 (speckled pattern), dsDNA negative and she failed to respond after quinine withdrawal.

5 IU/ml, positive anti-ribonucleoprotein antibody (RNP), There was no evidence of microangiopathic haemolytic
moderately raised anticardiolipin antibody (ACA) of anaemia, splenomegaly or lymphoma relapse. A bone mar-
42 GPL (IgG phospholipid units, NR:10 GPL), with nor- row examination showed no infiltration with lymphoma and
mal complement C3 levels but reduced C4<a®.10g/l megakaryocytes were increased relative to the degree of

(NR 0.13-0.42). Renal and liver function tests were normal. thrombocytopenia implying peripheral platelet consum
She was treated with six cycles of the modified Magrathtion and so a diagnosis of ITP was made.
protocol (cyclophosphamide 1200 mg/mbay 1, doxorub- She was treated with prednisone, initially 40 mg/day, and

icin 40 mg/n? day 1, vincristine 2 mg day 1, prednisone the platelet count gradually rose to 84.0%, but following

40 mg/n? days 1-5, methotrexate 2760 m¢/day 10, and gradual steroid withdrawal (to 8 mg/day), it fell again to
a varying schedule of intrathecal cytosine arabinoside an@9x 10°/. Following three cycles of dexamethasone
methotrexate). 40 mg/day for 4 sequential days, every 28 days, she con-

Significant complications included neutropenic sepsigtinues on maintenance steroids. Her platelet count has now
responding to broad-spectrum antibiotics and mucositis. A remained abovd®0 for 3 months. At the time ITP
bone marrow harvest was performed following recoverydeveloped immunological markers of SLE were negative,
from the fifth cycle of chemotherapy which contained but subsequently in September 1996 (41 months pos
1.1x 1%/ nucleated cells/kg and 1210%kg CFU-GM.  ABMT) while on maintenance steroids the ANA became
Controlled freezing was performed in dimethylsulphoxide  positive with an anti-centromere pattern. Other autoan
and the cells were stored a14(°C. bodies remain negative.

In April 1993 the patient received consolidation using Immunological disease markers before, during and aft
‘CBV'1! (cyclophosphamide 1.8 gAindays -6 to -3, chemotherapy and autologous bone marrow transplant are
BCNU 300 mg/m day -6 and VP16 200 mg/indays-6  summarised in Table 1.
to —4) followed by autologous bone marrow rescue. Early
complications included neutropenic sepsis, which
responded to broad-spectrum antibiotics, and delaye®iscussion
engraftment. By day+35 post-autologous marrow rein-
fusion neutrophils had risen to over &3.0%1 but con- Recent advances have significantly reduced the procedure-
tinued platelet transfusion was necessary until 64y and related mortality and morbidity of autologous blood and
occasional red cell transfusions until day56. Further  bone marrow stem cell transplantdfi@md it now seems
complications included: angular cheilitis which respondedreasonable to investigate its potential as intensified
to anti-fungal therapy; culture positive oral herpes simplex  immunomodulation for severe autoimmune diseases. T
which responded to acyclovir; anBneumocystis carinii above case suggests, in contrast to the report of Eatler
pneumonia at 5 months post-transplant which was succesat,® that significant remissions may be achieved with high-
fully treated with intravenous pentamidine followed by dose therapy and autologous rescue, although it is also
chemoprophylaxis for a further year. important to address why the autoimmunity re-emerged.

Three months post-autologous BMT, laboratory assess- The remission from SLE may have been achieved by
ment showed a weak positive ANA titre of 1/80, dSDNA of = several mechanisms. Firstly, the high-dose cytotoxi
1 1U/ml, RNP negative by counter immunoelectrophoresischemotherapy would have been markedly, if not totally
(CIE) and negative ACA and normal complement levels. myelo- and lympho-ablative. The preceding cyclic chemc
At 1 year post-autologous BMT (April 1994) there was notherapy also provided significant immunosuppression, as
clinical evidence of relapse of lymphoma or SLE. ANA, reflected by the moderate improvement in the serologice
ds-DNA, RNP (by CIE) and ACA were negative and comp- parameters. There may also have been a significant contri-
lement levels were normal. Prednisone was reduced 1 mg bution from altered immune reconstitution that is known
every 3 weeks and by November 1994 had been discomccur following autologous transplantatishFinally, the
tinued. The patient later reported vague symptoms of leth- Magrath protocol chemotherapy given prior to the bo
argy and some stiffness of the fingers without arthritis.marrow harvest may have also been responsible for modu-
Clinical examination was normal and disease markers were lation of immune function and composition of the graft,
negative. The symptoms were attributed to steroid withfactor which may have influenced outcome. The mech-
drawal. A trial of prednisone 10 mg daily relieved the  anism of the autoimmune disease in our case deserved cc
symptoms and the dose was subsequently reduced mos&deration. As immunological memory is considered to
gradually without recurrence of similar symptoms. reside in T lymphocytes, recurrence of autoimmune disea:

By mid-1995, the patient was steroid independent anccould occur due to the persistence of T lymphocytes
there was no subjective or objective evidence of recurrence  through high-dose therapy. This occurs as demonstratel
of SLE or lymphoma. Laboratory investigations showedthe mixed T lymphocyte chimerism found after allogeneic
negative ANA, dsDNA, RNP (by CIE), ACA, direct BMT in a significant proportion of patiéhfEhe persist-
Coombs’ test, normal ESR and complement levels. ence of other cells important in SLE, such as monocytes

The patient remained well off steroids with no laboratory ~ and B lymphodytesy have been important. If persist-
evidence of SLE until March 1996 when she developedence of autoreactive cells were to be the main factor in
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Date in relation to ANA titre dsDNA in IU/ml ENA by CIE RNP by C4in g/l ACA in GPL

ABMT (NR 0-7 IU/ml) haemagglutination (NR 0.13-0.42) <10 negative)

-24/12 >1/1280 6 Positive RNP 1/800-1600 <0.1 25

—-7/12 Magrath 1/1280 5 Positive RNP <0.1 42

protocol commenced

Pre-CBV 1/320 1 Negative 1/200 <0.1 6

conditioning

+5/12 1/80 0 Negative 1/50 0.31 6

+12/12 1/40 0 Negative 0.22 3

+31/12 Negative 0 Negative 1/50 0.24 5

+35/12 3 Negative Negative 0.19 5

+39/12 Negative 0 Negative Negative 0.16 3

+41/12 1/80 1 Negative Negative 0.19 3
(anticentromere)

+44/12 1/80 1 Negative Negative 0.21 2
(anticentromere)

relapse, then it is possible that longer remissions could be  cal trials should explore the safety and efficacy of different

achieved with more effective ablative regimens. This mightconditioning regimens and determine whetbgrvivograft

be achieved with different combinations of cytotoxic drugs, manipulation, such as T cell depletion, can be justified by

the use of cell-specific antibodies or repeated cycles otlinical endpoints?

high-dose therapy and stem cell rescue. Alternatively, some

form of maintenance immunomodulation may be necessarK| te added i f

post-transplant. Alternatively, as suggested by animal Hata, ote added In proo

T cells contained within the bone marrow harvest may havedn 18 April 1997, 4 years post-ABMT, lymphoma con-

been a source of relapse following reinfusion. The lowerinues in remission with no clinical features of SLE. The

levels of T cells in a bone marrow harvésimay explain  platelet count has been 89-1%230%1 since October 1996

why the remission in this case was significantly longer tharfollowing six courses of monthly dexamethasone which has

similar cases which received high-dose therapy followed byhow been discontinued. Maintenance prednisone has been

peripheral blood stem cell rescB&echniques are available reduced from 8 mg/day to 1 mg on alternate days over this

for separating lymphocytes from haemopoietic progenitorperiod. The ANA is now 1/320 with other recent esti-

and stem cell$! The degree of lymphocyte depletion achi- mations of ACA and C4 being 2 and 0.18 g/l respectively.

eved by various methods sufficient to prevent regrowth offhe DCT remains negative and haemoglobin, reticulocytes,

putative autoreactive lymphocyte clones is not yet estabwBC, LDH and bilirubin remain normal.

lished, although experience from graft-versus-host disease

suggests that harvests should be depleted to less tifan 10

T cells/kg*® However, the question of whether aUt°|°gOUSAcknowledgements

graft manipulation can significantly prolong remission can
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immune reconstitution, at the same time as possibly con-

tributing to the lengthy remission from SLE, may explain References

why the autoimmune disease represented in a different way,

ie with ITP and a positive ANA with a centromere pattern 1 van Bekkum DW, Marmont A, Tyndall At al. Severe auto-

(in contrast to AIHA and ANA with a speckled pattern). immune diseases: a new target for bone marrow transplan-

Although it seems more likely that the re-presentation of tation. Stem CellsL996;14: 460-472. _

this patient’s autoimmunity is part of the ‘kaleidoscope of 2 Pestronk A, Drachman DB, Teoh R, Adams RN. Combined

autoimmunity’ associated with SL¥,we cannot exclude short term immunotherapy for experimental autoimmune

late onsetle novol TP which has been previously described , Tyasthenia gravisann Neurol1983;14: 235-241.

following autologous transplantatiéh. The recent estab- ° snaan-shanzer S, Houben P, Kinwel-Bohre EFRM al
9 9 p : Remission induction of adjuvant arthritis in rats by total body

lishment of an international registry of patients with auto-  jyragiation and autologous bone marrow transplantatione
immune diseases undergoing high-dose therapy and auto- marrow Transplant1991;8: 333-338.

logous blood stem cell rescue should help to clarify whether 4 Slavin S. Treatment of life-threatening autoimmune diseases
this treatment modality offers promise for the future. Clini-  with myeloablative doses of immunosuppressive agents:



SLE and autologous bone marrow transplantation
JA Snowden et al

1250

10

11

12

13

experimental background and rationale for ABMBone Mar- following transplantationBone Marrow Transplan1996;17:

row Transplant1993; 12: 85-88. 101-109.

Roubenoff R, Jones RJ, Karp JE, Stevens MB. Remission ol4 Mackinnon SE, Barnett L, Heller G, O'Reilly RJ. Minimal
RA with the successful treatment of acute myelogenous residual disease is more common in patients with mixed T-
leukaemia with cytosine arabinoside, daunorubicin and m-  cell chimerism after bone marrow transplantation for chronic

AMSA. Arth Rheum1987;30: 1187-1190. myeloid leukaemiaBlood 1994;83: 3409-3416.

Goodwin JS. Remission in systemic lupus erythematosus aftefs payal AK, Kammer GM. The T-cell enigma in SLRrth
combination chemotherapy for Hodgkin's diseastAMA Rheum1995; 39: 23-33.

1980;244 1962. 16 Dreger P, Haferlach T, Eckstein &t al. G-CSF-mobilised

Lowenthal RM, Cohen ML, Atkinson K, Biggs JC. Apparent  peripheral blood progenitor cells for allogeneic transplan-
cure of rheumatoid arthritis by bone marrow transplantation.  tation: safety, kinetics of mobilisation, and composition of the
J Rheumatoll993; 20: 137-140. _ graft. Br J Haematol1994; 87: 609-613.

McKendry RJR, Huebsch L, Le Clair B. Progression of rheu-17 cagnoni PJ, Shpall EJ. Mobilisation and selection of CD34-
matoid arthritis following bone marrow transplantation: a case positive haemopoietic progenitorBlood Rev1996;10: 1-7.
report with a 13 year follow upArth Rheum1996; 39 18 Kernan N, Collins NH, Juliano let al. Clonable T-lympho-

1246-1253. :
. cytes in T-cell depleted bone marrow transplants correlate
Euler HH, Marmont AM, Bacigalupo A&t al. Early recurrence with development of graft-versus-host diseaBtnod 1986;

or persistence of autoimmune diseases after unmanipulated

; . Q- - 68 770-773.
ggtzosl’ogous stem cell transplantatidiood 1996; 88: 3621 19 Ikehara S, Kawamura M, Takaodt al. Organ-specific and
Tan EM Cohen AS. Fries 3 al. The 1982 revised criteria systemic autoimmune diseases originate from defects in hema-
for the classification of systemic lupus erythematosArth topoietic stem cells.Proc Natl Acad Sci USAL990; 87.
Rheum1982; 25 1271-1277. 8341-8344. .
Zander AR, Culbert S, Jagannathal&ll. ngh dose CyC'OphO- 20 Lorber M, Gerswin ME, Shonfeld Y. The co-existence of SYys-
sphamide, BCNU and VP-16 (CBV) as a conditioning regi-  témic lupus erythematosus with other autoimmune diseases:
men for allogeneic bone marrow transplantation for patients ~the kaleidoscope of autoimmunitemin Arth Rheurhio94;
with acute leukaemiaCancer1987;59: 1083-1086. 24; 105-113. _ _
Atkinson K, Dodds A, Milliken Set al Autologous blood 21 Cahn JY, Chabot J, Esperougial. Autoimmune-like throm-

stem cell transplantation: treatment related mortality of 2. _ bocytopeniaBlood 1989;74: 2771.
ANZ J Med1995; 25; 483-489. 22 Snowden JA, Biggs JC, Brooks PM. Autologous blood stem

Talmadge JE, Reed EC, Kessingeref al. Immunologic cell transplantation for autoimmune diseaskancet 1996;
attributes of cytokine mobilised peripheral blood and recovery 348 1112-1113.



