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Treatment of Chronic Neutropenia Associated With Large 
Granular Ly m phocytosis With 
Cyclosporine A and Filgrastim 
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A patient with neutropenia and life-threatening infections secondary to 
T-y lymphoproliferative disease, who did not respond to treatment with recombinant 
human G-CSF (filgrastim), was treated with filgrastim plus cyclosporine A (CyA). The 
patient achieved a good response in the absolute neutrophil count and subsequently 
required a dose reduction in the filgrastim. The patient was eventually discontinued 
from the CyA but continues on filgrastim alone. While on therapy, the large granular 
lymphocytes disappeared from the circulation and the beta-TCR rearrangement, which 
was present prior to beginning therapy, became undetectable. The patient had no signifi- 
cant toxicity to the CyA or the filgrastim and he has not experienced any serious infections 
or required hospitalization. Filgrastim has proven to be relatively nontoxic and of some 
benefit to patients with this disease and should probably be utilized first when treatment 
is necessary. However, if improvement is not observed, these findings suggest that a 
trial of the combination of CyA plus filgrastim may be beneficial. 
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INTRODUCTION 

The large granular lymphocyte syndrome, associated 
with the proliferation of T-lymphocytes, frequently mani- 
fests itself with the sequelae of neutropenia. Although 
generally an indolent disorder, treatment is precipitated 
by recurrent serious infections. Therapy for these patients 
has included corticosteroids, splenectomy, and more re- 
cently, hematopoietic growth factors, all with limited suc- 
cess. This report describes a patient whose neutrophil 
count did not respond to filgrastim alone but did normal- 
ize when the immunomodulator cyclosproine A was 
added. 

In 1977, a syndrome characterized by the proliferation 
of larger than normal lymphoid cells with abundant cyto- 
plasm and azurophilic granules was first described [I] .  
Recently Loughran reviewed the literature on the clonal 
diseases of large lymphocytes [2]. Evidence has accumu- 
lated that these large granular lymphocyte (LGL) disor- 
ders may originate from either T-lymphocytes or natural 
killer (NK) cells [3,4]. Cytogenetic abnormalities and T- 
cell receptor gene rearrangements have confirmed their 
0 1995 Wiley-Liss, Inc. 

clonal nature [5,6]. The T-LGL proliferations follow a 
more chronic clinical course than the NK type [2]. Fre- 
quently, they are associated with chronic neutropenia 
which may be severe, autoimmune features which include 
arthritis, and recurrent infections. Anemia and thrombo- 
cytopenia occur less frequently. A “maturation arrest” of 
the myeloid series and lymphocytic infiltration is ob- 
served in the bone marrow of most patients [2]. Some 
studies have demonstrated antineutrophil antibodies and 
decreased neutrophil survival, but the etiology of the 
neutropenia is not clearly understood [7]. Although many 
patients are stable clinically for extended periods of time, 
a proportion eventually require therapy for cytopenias 
and associated recurrent bacterial infections [S-lo]. Cor- 
ticosteroids and splenectomy have been of limited use- 
fulness and recently granulocyte and granulocyte-macro- 
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phage colony stimulating factor (G- and GM-CSF) have 
been utilized as treatment in a small number of patients 
[8,11-141. G-CSF has been used most frequently but 
efficacy of both has been limited. We report on a patient 
treated with recombinant human G-CSF (filgrastim) plus 
cyclosporine A (CyA), who previously had not responded 
to filgrastim alone. 

CASE REPORT 

The patient is a 5 1-year-old businessman who devel- 
oped a pseudomonas cellulitis of the right foot associated 
with severe neutropenia and thrombocytopenia while va- 
cationing in Australia. He recovered with antibiotics and 
returned to the United States for further workup. 

On initial evaluation elsewhere, the laboratory studies 
were suggestive of a T-lymphoproliferative process. The 
patient was treated with cyclophosphamide 50 mg and 
prednisone 50 mg daily, but without improvement. He 
was referred for a second opinion. 

Evaluation at this institution included a physical exami- 
nation remarkable only for mild folliculitis over the chest 
and scalp; white blood cell count = 6,100 cell/pl; abso- 
lute neutrophil count (ANC) = 180 cells/pl; absolute 
lymphocyte count (ALC) = 3,170 cells/Fl; hemoglo- 
bin = 15.1 g/dl; and platelet count = 419,000 celldpl. 
The peripheral blood smear exhibited a predominance of 
LGLs. The surface phenotype of that population was 
CD2+(95%), CD3+(91%), CD4+(40%), CD5+(57%), 
CD7+(62%), CD8+(53%), and Southern blot analysis 
demonstrated a T-cell receptor gene rearrangement of the 
beta segment (beta-TCR); all consistent with a CD3 + T- 
cell granular lymphoproliferative disorder. A bone mar- 
row biopsy was hypocellular and the aspirate demon- 
strated a paucity of myeloid precursors. Megakaryocytes 
were normal and eosinophils were increased. Rheumatoid 
factor was weakly positive, anti-nuclear and antineutro- 
phi1 antibodies were undetectable. Cyclophosphamide 
and prednisone were discontinued. 

With informed consent, the patient was subsequently 
given a trial of filgrastim 1-20 mcg/kg/d with minor 
improvement in the ANC. Similarly, a course of pentoxy- 
phylline was given without success. During treatment of 
a staphylococcal bacteremia, filgrastim 20 mcg/kg/d was 
used in addition to the antibiotics. The ANC never ex- 
ceeded 1,000 celldpl but the folliculitis improved. Fi- 
nally, in the fall of 1991, CyA 4 mg/kg/d (150 mg PO 
BID) was added to the 20 mcg/kg/d of filgrastim with a 
good response in the ANC. 

Peripheral blood counts were used to follow the effi- 
cacy of each change in therapy, which successfully pro- 
duced an ANC >1,000 cells/pl (Fig. 1). As the ANC 
began to recover, the filgrastim dose was reduced, but 
could not be discontinued (d439-444). Subsequently the 
CyA dose was reduced and eventually discontinued. The 
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Fig. 1. Peripheral blood count changes while on therapy. 
Treatment: A + 6 (day 1-80), filgrastim 20 mcg/kg/d; B -+ C 
(day 81-438), dose adjusting filgrastim to 0.5 mc/kg/d, add- 
ing CyA, adjusting dose to 300 mg; C + D (day 439-443), 
filgrastim discontinued, CyA 300 mg; D + E (day 444-652), 
0.5 pg/kg/d restarted, CyA 300 mg; E + (day 653-present), 
filgrastim 0.5 mcg/kg/d, CyA discontinued. ANC: absolute 
neutrophil count; ALC: absolute lymphocyte count. 

patient continues on 0.5 mcg/kg/d of filgrastim alone with 
a normal ANC. The ALC slowly decreased, and the LGLs 
disappeared from the circulation. The beta-TCR re- 
arrangement became undetectable. The platelet count, 
which at baseline was at the upper limits of normal, 
remained within the normal range. 

Bone marrow studies are summarized in Table I. The 
hypocellular biopsies increased in cellularity only with 
the combination of CyA plus filgrastim. This was due 
primarily to a repopulation of the myeloid lineage. The 
numbers of eosinophils decreased. 

Clinically, the patient had no significant toxicity to the 
CyA or the filgrastim, and he has not experienced any 
serious infections or required hospitalization. 

DISCUSSION 

Recently, immune-mediated mechanisms have been 
implicated in hematopoiesis and the pathophysiologic 
processes responsible for hematologic disorders such as 
aplastic anemia [ 151. Lymphocytes and monocytes, the 
major components of the immune response, function 
through the production of positive and negative regulators 
of hematopoiesis. The immunosuppressive agent CyA is 
believed to inhibit the production of interleukin-2 (IL-2) 
and gamma-interferon (g-IFN) by T-lymphocytes, as well 
as the activation of cytotoxic T-cells by IL- 2 [16]. Both 
IL-2 and g-IFW have been shown in vitro and/or in vivo 
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TABLE 1. Laboratory Data* 

Date 8/6/90 51619 1 611719 1 3/9/92 6/29/92 51 19/93 6/13/94 

Therapy None G 10 Pentoxy 400 G 20 CyA 200 G 2 CyA 300 G 0.5 CyA 300 G 0.5 
Biopsy Cellularity 20-30% ND ND ND 7680% ND 50%" 
Aspirate differential Myeloid 18 31 ND 30 61 53 53 

Erythroid 53 34 37 10 12 25 
Lymphoid 24 29 27 24 32 14 
M:E 0.3 0.9 0.8 6.1 4.4 2.1 
Neu:Eos 0 0.04 0.1 3.5 16.3 7.5 

Germline ND ND ND ND Germline Germline 
P-TCR Rearranged Germline Germline 

ANCb 0.18 0.09 0.4 3.8 15.4 9.2 6.4 
ALCb 5.2 7.8 10.1 5.7 3 2.8 3 
PLTb 419 237 306 259 240 290 295 

DNA studies IgH 

Peripheral blood WBCb 6.1 8.6 11.1 10.5 19.8 13.3 10.6 

*G, filgrastim [mcgikg/day]; CyA, cyclosporine A [mg/d]; Pentoxy, pentoxyfilline [mg BID]; Neu:Eos, % neutrophils:% eosinophils; IgH, heavy chain 
gene rearrangement; beta-TCR, T-cell receptor gene (beta-segment) rearrangement; ND, not done. 
"Patchy specimen. 
b~ 103 celldpl. 

to inhibit the growth of hematopoietic progenitors and 
have been implicated in the development of aplastic ane- 
mia and red cell aplasia [ 171. 

The clinical presentation of the T-cell LGL disorders 
and occasional responses to corticosteroids, splenectomy, 
and cytotoxic chemotherapy suggested a T-cell mediated 
immune mechanism directed at the neutrophil granulocyte 
lineage. Several studies had demonstrated improvement 
in neutrophil counts and clinical benefit from the use 
of filgrastim alone in other chronic severe neutropenic 
disorders, as well as occasional patients with LGL prolif- 
eration [8]. Escalating doses of filgrastim were utilized 
in this patient in order to try and establish a non-toxic 
therapy. Unlike the patients in previous reports, however, 
even doses of 20 mcg/kg/d produced no significant 
change in the peripheral blood counts or the bone marrow 
of this patient. Pentoxyfylline, an inhibitor of the effects 
of tumor necrosis factor, another suppressant of hemato- 
poiesis, was also utilized without benefit. 

Although spontaneous remission, which has been re- 
ported occasionally in these patients [18], cannot be com- 
pletely ruled out, the success of adding CyA to filgrastim 
in our patient suggests the involvement of IL-2, g-IFN, 
or other inhibitor of hematopoiesis in the pathophysiology 
of this disorder. Furthermore, this mimics somewhat the 
results reported previously in two patients with aplastic 
anemia [19]. In several of the patients who responded to 
filgrastim alone, the bone marrow was hypercellular with 
a maturation arrest at the promyelocyte stage. The bone 
marrow of this patient was hypocellular due predomi- 
nantly to decreased myeloid elements. This suggests inhi- 
bition at an earlier stage of myeloid development and 
perhaps another variant of the disease. The disappearance 
of the LGL from the circulation and the inability to detect 
the T-cell receptor gene rearrangement at the time of 

myeloid recovery also suggests a suppressive or cytotoxic 
effect on the clonal population of lymphocytes. 

Filgrastim has proven to be relatively nontoxic and 
should be considered when treatment is necessary. If no 
improvement is observed, a trial of CyA plus filgrastim 
may be beneficial. 
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