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Therapeutic effect of cyclosporine A in thrombocytopenia 
after myeloablative chemotherapy in acute myeloid leukae- 
mia 

YELENA NOVIK*, LESLIE OLEKSOWICZ and PETER H. WIERNIK 
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York 10467, USA 

Four patients with acute myelogenous leukaemia (AML), who developed isolated thrombocyto- 
penia after anti-leukaemic chemotherapy, were treated with cyclosporine A and showed 
significantly enhanced platelet recoverv. All four patients demonstrated decreased bone marrow 
megakaryocytes without dysplastic features, absence of identifiable peripheral autoimmune 
platelet destruction or cytogenetic evidence of secondary myelodysplasia. The duration of response 
to cyclosporine A ranged from 6 days to 40 months. The mechanism of cyclosporine A-induced 
platelet recovery may include inhibition of negative modulators and induction of thrombopoietic 
cytokines mediated by bone marrow regulatory cells. 
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INTRODUCTION 

Cyclosporine A(CSA) is a fungus metabolite 
widely utilized a s a n  important  immunosuppres-  
sive agent in transplantation medicine. Addition- 
ally, CSA has been  shown to be effective in 
controlling immune-media ted  thrombocytopenia 
associated with autoimmune diseases [1], 'auto- 
immune '  myelodysplastic syndrome [2] and idio- 
pathic thrombocytopenic purpura [3] .  Other  
applications of CSA have been extended to the 
treatment of thrombocytopenias with decreased 
megakaryocytes seen in aplastic anaemia (AA) [4], 
paroxysmal nocturnal  haemoglobinuria/AA [5] 
and acquired amegakaryocytic thrombocytopenia 
(AAMT) [6]. In this report, we demonstrate the 
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effectiveness of CSA in four patients displaying 
prolonged thrombocytopenia associated with anti- 
leukaemic chemotherapy.  

CASE REPORTS 

Patient I 

A 65-year old female with AML (FAB M2) received 
treatment with idarubicine (Ida) and cytosine 
arabinoside (ARA-C) (see Table 1) and achieved 
complete remission (CR). Subsequent ly  she re- 
ceived consolidation therapy with high-dose ARA- 
C (1500 mg/m 2 for 12 doses). Six weeks after high 
dose A I ~ - C  she remained thrombocytopenic with 
a platelet count of 18-25x10911 and required 
platetet transfusions. Bone marrow biopsy at that 
time demonstrated no evidence of leukaemia, 
decreased marrow cellularity and the presence of 
all morphologically normal haematopoietic cell 
lines. The patient was started on CSA orally at a 
dose 100 mgtday. She was able to maintain a 
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ptatelet count at 7 0 - 8 0 x  109/t without requiting 
platelet transfusions for 6 months. 

CYCLOSPORINE A tN CHEMOTHERAPY-INDUCED THROMBOCYTOPENIA 

Patient 2 

A 49-year old male with AML (M4) was treated 
with Ida and ARA-C (Table 1). Consolidation with 
high dose ARA-C at 3000 mgtm 2 for 12 doses was 
administered after achievement  of CR. He re- 
mained thrombocytopenic (30 x 109/1 for 6 weeks 
after the last consolidation treatment with high 
dose ARA-C. Bone marrow biopsy confirmed 
absence of leukaemia, the presence of all three 
haematopoietic cell lines, hypocellutarity, and 
decreased megakaryocytes. CSA was started at 
100 rag/day orally. In 7 days, the platelet count 
rose to 77 x 109/1, and in 8 weeks reached 120 x 
109/1. The dose of CSA was escalated to 200 mg/day 
after 4 months of CSA treatment  when the platelet 
count dropped to 67 x 109/1 and an increase in 
platelet count to 101 x 10911 was documented.  CSA 
was tapered to 100 rag/day in 2 weeks when the 
platelet count averaged > 100 x 10911. The dose of 
CSA was subsequently tapered to 50 mg every 
other day with every dose reduction accompanied 
with an initial decrease in platelet count and 
further stabilization at > 120 x 109/1 for a total of 
40 months. 

Patient 3 

An 82-year old female with AML (M4) was induced 
with Ida and ARA-C (Table 1). Thrombocytopenia 
was noted 3 months  after initial treatment, and 
bone marrow biopsy per formed at that time 
revealed hypocel lular i~ (10%), decreased mega- 
karyocytes and no evidence of leukaemia. Cytoge- 
netics were repeatedly normal. CSA was started 12 
weeks after induction therapy. At that time the 
patient had peripheral  platelet counts of 23 x 109/1. 
CSA was administered at a dose of 100 mg every 
other day in view of preexisting mild renal 
insufficiency attr ibuted to a history of hypertension 
and prior use of nephrotoxic antibiotics. Within 7 
days of CSA treatment,  an increase in the platelet 
count to 80x 109/1 was noted. The CSA dose 
required escalation in the following 2 weeks due 
to a falling platelet count  (20 x 109/1, and with a CSA 
dose of 300 rag/day -1 the platelet count increased 
to 114 x 109/1 in the following 4 weeks. The patient 
maintained the response to CSA for 12 months 
when she experienced a relapse of AM]L, was 
reinduced with Ida and ARA-C (same doses) and 
achieved a second CR. CSA at a dose 100 mg/day  
was reinstituted 6 weeks after the second induction 
therapy due to a prolonged thrombocytopenia 
(platelet count 16 x 109/1), and the platelet count 

Table 1. Effect of  cyc lospor ine  A on per ipheral  platelet  counts in t h rombocy topen i c  pat ients carry ing the 
d iagnosis of  AML. 

Patient 1 Patient 2 Patient 3 Patient 4 
Diagnosis AML M2 AML M4 AML M4 AML M2, MM 

Bone marrow status CR, decreased CR, decreased CR, decreased 
prior to CSA initiation megakaryocytes megakaryocytes megakaryocytes 

Induction chemotherapy 

Platelet count prior to 
CSF (cells/t) 

Maximum platelet count 
on CSA (cells/I) 

Minimum dose of CSA 

Maximum dose of CSA 

Bone marrow status 
while on CSA 
Duration of response 
with platelet count 
> 50 • 109/I 

Idarubicin: 12 mg/m2/ 
day lVP for 3 days; 
ARA-C: 100 mg/m2/day 
IVCI for 7 days 

Idarubicin: 12 rag/m-Z/ 
day IVP for 3 days; 
ARA-C: 100 mg/m2/day 
tVCI for 7 days 

Idarubicin: 12 mg/m2/ 
day -1 IVP for 3 days; 
ARA-C: 100 mg/m2/day 
IVCI for 7 days 

Hypoplastic, increased 
plasma cells, decreased 
megakaryocytes, blasts 
by flow cytometry 

ARA-C: 30 mg s.q. every 
12 hours for 12 days; 
Hydroxyurea: 3 g/m2/ 
day P.O. daily for 7 days 

19 x 109 30 x 109 23 x 109 25 • 1 0  9 

78 • 10  9 176 x 109 114 • 109 62 x 109 

100 rag/day 50 mg every other day 100 mg every other day 100 mg/day -1 

100 rag/day 200 mg/day 300 mg/day 100 mg/day 

CR, decreased CR, decreased CR, decreased Hypercellular and 
megakaryocytes megakaryocytes megakaryocytes consistent with AML 
6 months + 40 months 12 months 4 days 

Survival after CSA 13 months + 40 months .  18 months 6 days 

Description of peripheral platelet counts, bone marrow morphology, and doses of cyctosporine A in four patients carrying the 
diagnosis of AML. CSA: cyclosporine A; IVP: intravenous push; IVCI: intravenous continuous infusion; s.q.: subcutaneously. 
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increased to 70 x 109t1. However, a second relapse 
was diagnosed 4 months after the second remission 
and despite aggressive reinduction therapy, the 
patient expired from neutropenic sepsis. 

Pat ient  4 

A 74-year old mate diagnosed with AML (M2) 
received low close subcutanously administered 
ARA-C and hydroxyurea in view of serious 
comorbidities including congestive heart failure, 
renal insufficiency, and organic brain syndrome. 
Four weeks later the patient was severely throm- 
bocytopenic and refractory to platelet transfusions. 
A bone marrow biopsy demonstrated a severely 
hypoplastic marrow with no morpholo~cal evi- 
dence of acute leukaemia. Immunophenotype 
studies revealed the presence of blasts, consistent 
with M2 differentiated leukaemia. Additional stu- 
dies determined a pre-existing plasma cell dyscra- 
sia with a monoclonal IgG kappa spike and lytic 
bone lesions. The patient was given CSA at a dose 
of 100 rag/day and had a significant response in 
platelet count from 25 to 62 x 109/1. However, the 
patient expired on day 6 of CSA treatment due to 
progressive pulmonary oedema. 

None of these patients had clinical, serological or 
radiological evidence of splenomegaly, B12 defi- 
ciency, documentation of autoimmune peripheral 
destruction of platelets or exposure to known 
thrombotoxic agents. All patients received support 
with granulocyte-colony-stimulating factor (G- 
CSF) or granulocyte-macrophage colony stimulat- 
ing factor (GM-CSF) and demonstrated neutrophil 
and erythrocyte recovery prior to initiation of CSA 
Cytogenetic analysis performed on all bone mar- 
row aspirates revealed no chromosomal abnorm- 
alities. The starting CSA dose was empirically set 
at 100 mg/day and was adjusted to achieve 
maximum increment in platelet counts. No pa- 
tients experienced CSA toxicity during the period 
of observation. 

DISCUSSION 

Although CSA has shown clinical utility in the 
treatment of thrombocytopenia associated with 
disorders of haematopoietic progenitor cells, its 
value in the treatment of prolonged thrombocyto- 
penia following myeloabtative chemotherapy has 
ye t to  be investigated. In this report, we demon- 
strate a prompt and significant 2.5-5.8 fold 
increase in the maximum peripheral platelet 
counts of four thrombocytopenic post-myeloab- 
lated patients treated with CSA. Further, the CSA- 
enhanced platelet responses appeared to be dur- 
able and devoid of significant CSA-induced 
toxidty. The observation that dose escalation of 
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CSA positively correlated with increase in the 
patients' platelet counts is strongly supportive of a 
dose response effect of CSA. 

The pathophysiologic mechanism of CSA's ob- 
served effect is unclear. Delayed unilineage recov- 
ery is frequently recognized in patients after 
chemotherapy and may precede bone marrow 
failure[7]. Other conditions associated with ineffec- 
tive haematopoiesis, such as AA and AAMT are 
pathogenetically related to negative regulators such 
as TNF~, [FN7, cytotoxic antibodies against bone 
marrow progenitor cells and aberrant interactions 
between the bone marrow progenitor cells and their 
microenvironment involving regulatory cytokines 
[8]. With both AA and AAMT, treatment with CSA 
with and without anti-lymphocyte globulin and 
steroids has been shown to be effective in increasing 
the peripheral platelet counts. 

Extensive clinical experience with CSA in the 
setting of solid organ transplantation as well as 
allogeneic bone marrow ~ansplantation failed to 
demonstrate any myetotoxicity of this agent in vivo. 
The majority of in vitro studies have shown no 
CSA-induced inhibition of haematopoietic pro- 
genitors [10,11], and some studies demonstrated a 
stimulatory effect of CSA on haematopoiesis [13]. 
The in vitro effect of CSA on megakaryocyte 
colony-forming units has yet to be investigated. 
The effect of CSA on the cells constituting the bone 
marrow microenvironment is more complicated. 
While CSA has been shown to inhibit T-lympho- 
cytes proliferation at the level of transcription of 
regulatory cytokines (IL-2, IL-3, IL-4, IL-5, IL-6, IL- 
9, IL-10, TNF.z, IFN7) [13,14], CSA increased IL-6 
transcription by mitogen-stimulated mononuclear 
cells in vitro [15]. 

Taken together, these findings suggest that the 
efficacy of CSA in upregulating platelet production 
is determined by multiple factors including the 
status of the effector cells, possible inhibition of 
negative modulators, and the induction of cyto- 
kines with thrombopoietic properties. In summary 
we have empirically identified a therapy which 
was observed to be beneficial in maintaining 
adequate peripheral platelet counts in our patients 
after anti-leukaemic therapy. Future investigation 
will be necessary to understand the complex 
cytokine-cellular regulatory, interactions involved 
in the platelet enhancing effect of CSA following 
myeloablative chemotherapy. 
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