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Leukemoid Reaction after Methotrexate-Induced
Pancytopenia in a Patient undergoing Continuous
Ambulatory Peritoneal Dialysis
Chiao-Ying Sun, MD; Hou-Chang Lin, MD; Yung-Chih Chen, MD; Chi-Ren Tsai, MD;
Mai-Szu Wu, MD
Methotrexate has been used as an important alternative therapy in the treatment of various rheumatic diseases. Life threatening marrow suppression in end-stage renal disease
patients undergoing hemodialysis or continuous ambulatory peritoneal dialysis has been
reported. A 33-year-old woman with systemic lupus erythematosus undergoing chronic peritoneal dialysis developed severe mucositis and pancytopenia after low-dose methotrexate
treatment for arthritis. The leukocyte count recovered after methotrexate was withdrawn but
a leukemoid blood picture developed during her recovery. No evidence of leukemia was
found on bone marrow biopsy. The leukocyte count gradually returned to normal with conservative therapy. (Chang Gung Med J 2006;29:513-7)
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L

eukocytosis exceeding 50,000/mL is referred to
as a leukemoid reaction and is characterized by a
significant increase in early neutrophil precursors in
the peripheral blood. The differential count has a
marked “left shift,” evidenced by the presence of
myelocytes and metamyelocytes, and increased numbers of band forms in the peripheral blood.
Promyelocytes and myeloblasts may occasionally be
found in peripheral blood in severe reactions.
Proliferation of all the normal myeloid elements is
observed in the bone marrow in leukemoid reactions,
in contrast to acute leukemia, in which the immature
elements predominate.(1) A leukemoid reaction has
been reported in association with a variety of infections,(2) intoxications,(3) malignant diseases,(4) hemorrhage and sudden hemolysis.(5) The exact mechanism
of a leukemoid reaction is not clear. A genetic
defect(6) or abnormal cytokine production(7,8) might be

the cause of the extremely high leukocyte count.
Methotrexate is used in many malignant and
autoimmune diseases. Bone marrow suppression
with pancytopenia is one of the major complications
of methotrexate therapy.(9) The blood count usually
recovers slowly from the nadir within 1-2 weeks
after cessation of methotrexate. A leukemoid reaction after this complication had never been reported
in the literature.
We had a patient with underlying systemic lupus
erythematosus (SLE) who was undergoing regular
continuous ambulatory peritoneal dialysis (CAPD).
She received a small dose methotrexate to treat
intractable arthritis. Pancytopenia developed after 4
weeks of therapy. A severe leukemoid reaction
appeared unexpectedly after cessation of methotrexate therapy. This case report suggests that methotrexate might be associated with this unusual hematolog-
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ical complication in patients with end-stage renal
disease (ESRD) undergoing peritoneal dialysis.
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1500/mL, a hemoglobin level of 6.4 g/dL and a
platelet count of 1.42 x 105/mL (Table 1). Serology
studies indicated normal complement and auto-antibody levels (C3: 121 mg/dL; C4: 34.1 mg/dL, and
anti-dsDNA < 40 IU/mL). The serological findings
suggested the pancytopenia was not likely a lupus
manifestation. The maintenance dose of prednisolone
was maintained because there was no evidence of
SLE flare.
There was no fever during the hospitalization.
Blood, urine, sputum and dialysate cultures grew no
microorganism. There were no clinical signs or
symptoms which suggested active infection during
hospitalization.
After admission, methotrexate therapy was discontinued due to a possible bone marrow suppressive
effect. Vitamin B12 and folate levels indicated there
was no vitamin deficiency (vitamin B12 level: 1390
pg/mL, folate level: 735 ng/ml). The leukocyte count
continued to decrease to a level of 600/mL with
prominent lymphocytes (80%) 5 days later (Table 1).
A low reticulocyte count (< 1%) further indicated
bone marrow suppression. The leukocyte count
increased to 4,100/mL 1 week after cessation of
methotrexate. It increased rapidly afterwards up to a
maximum of 61,800/mL with myeloid series hyperplasia on the 15th day of hospitalization (Table 1). A
bone marrow study revealed no evidence of malignancy except for remarkable myeloid hyperplasia

CASE REPORT
The patient, a 33-year-old woman, had ESRD
due to lupus nephritis and had received CAPD for 5
years. She had taken low-dose prednisolone and
hydroxychloroquine for intermittent arthritis.
Arthralgia, tenderness and swelling of the bilateral hand joints appeared 3 months prior to this
admission. Daily prednisolone 30 mg, hydroxychloroquine 400 mg and meloxican 15 mg failed to
resolve the arthralgia after one month. Methotrexate
5 mg was given weekly for arthritis 4 weeks before
admission. The dose was increased to 7.5 mg per
week 2 weeks later due to poor response. In the
meantime, the prednisolone was adjusted to a daily
dose of 10 mg, the same as her previous maintenance
dose. She routinely took folic acid 5 mg daily
according to nutrition recommendations for CAPD
patients, and this was continued during the
methotrexate treatment. The patient came to our
emergency department because of a sudden onset of
mucositis, tachycardia, general weakness and chest
discomfort after 4 weeks of low-dose methotrexate
therapy. Respiratory distress, an anemic appearance
and leg edema were noted. Laboratory findings
revealed pancytopenia with a leukocyte count of
Table 1. Serial Complete Blood Cell Counts
Cell count/date

7/26

7/29

7/31

8/2

8/4

8/7

8/9

8/12

8/14

8/16

8/19

8/22

WBC 1000/mL
RBC million/mL
Hemoglobin g/dL
Hematocrit %
Platelets 1000/mL
Atypical lymphocytes %
Blasts %
Promyelocytes %
Myelocytes %
Meta-myelocytes %
Bands %
Segmented %
Lymphocytes %
Monocytes %
Eosinophils %
Basophils %

1.5
2.13
6.4
18.7
142
0
0
0
0
0
0
64
35
1
0
0

0.9
2.76
8.4
23.3
78
0
0
0
0
0
0
40
55
2
2
1

0.6
2.57
7.8
21.7
64
0
0
0
0
0
0
15
80
4
1
0

4.1
2.92
8.8
24.7
105
2.5
5
14.5
8
2
1.5
23.5
21
22
0
0

19.1
2.47
7.6
21.3
162
0
3
2
5
29
6
32
11
11
1
0

49.7
2.55
7.8
21.9
363
0.5
0
0
1
8.5
5
69.5
8
7
0.5
0

61.8
2.45
7.6
21.1
384
0
0
0.5
7
4.5
1.5
77.5
3.5
5
0.5
0

43.6
2.35
7.1
20.4
325
0.5
0
0
0
0
2
81.5
8
8
0
0

28.1
2.86
8.8
24.6
243
0
0
0
0
0
0.5
85
7.5
7
0
0

18.7
2.71
8.3
23.4
187
0
0
0
0
0
0
89
4
7
0
0

13.3
2.57
8
22.6
161
0
0
0
0
0
0
87
9
4
0
0

11.2
2.38
7.7
21.7
121
0
0
0
0
0
0
81
10
9
0
0

Abbreviations: WBC: white blood cells; RBC: red blood cells.
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(Fig. 1). Over the next 2 weeks the leukocyte count
gradually returned to 11,200/mL with conservative
therapy.

DISCUSSION
Methotrexate has been used as an important
alternative therapy in the treatment of various
rheumatic diseases.(10) Accumulative evidence suggests that methotrexate in a low weekly dose might
be an effective and safe therapy in SLE patients who
are steroid-dependent or resistant.(11) The prevalence
of hematologic toxicity, including leukopenia, thrombocytopenia, megaloblastic anemia, and pancytopenia, is estimated to be 3% in methotrexate-treated
rheumatoid arthritis patients.(12) Severe, and at times
fatal, pancytopenia has been reported in 1 to 4% of
these patients.(9,13) This adverse effect is more likely
to occur in patients with renal insufficiency.(14)
Low-dose methotrexate therapy can cause life
threatening marrow suppression in ESRD patients
undergoing chronic hemodialysis or CAPD. (9,13)
Methotrexate is poorly cleared by hemodialysis and
even less so by peritoneal dialysis.(14) Currently the
most promising strategy to decrease or prevent
methotrexate toxicity is concomitant prescription of
folic acid or folinic acid.(15) However in this case,
concurrent folic acid supplementation did not prevent hematological toxicity from methotrexate. Even
low-dose methotrexate should be avoided in CAPD
patients.
In this report, we described a SLE patient under
CAPD. She developed pancytopenia, apparently
caused by methotrexate toxicity. A leukemoid reac-

A

tion appeared subsequently during the recovery
phase. We believe that methotrexate toxicity was
associated with these hematologic abnormalities as
demonstrated by the clinical course and bone marrow biopsy. This profile of hematologic adverse
effects associated with methotrexate toxicity has not
been reported previously. The mechanisms of leukemoid reaction are not understood thoroughly. A
leukemoid reaction might come from overproduction
or decreased degradation of hematogenic cells.
Overproduction has been reported in patients with
trisomy 21, malignancy and inflammatory processes.(6-8) Defective removal or destruction of hematogenic cells is also thought to play an important role
in the leukemoid process.(6-8)
A leukemoid reaction is a lymphoproliferative
disorder. Methotrexate has an oncogenic potential
even in low weekly doses in a subset of patients with
rheumatoid arthritis.(16) It was conjectured that there
is a correlation between hematologic malignancies,
especially lymphoma, and the use of methotrexate.(16,17) From these reports, we speculate that the
leukemoid reaction after the use of methotrexate in
this patient might be a part of the spectrum of
methotrexate related lymphoproliferative disorders.
Inflammatory processes are common in individuals with chronic renal failure. The possible causes
include an increased incidence of infection, the uremic mileu, elevated inflammatory cytokines, and the
presence of widespread arteriosclerosis. Inflammation is reported to be a strong predictor of mortality
in dialysis patients.(18,19) Human peritoneal mesothelial cells from uremic patients more readily release
interleukin (IL-8) on stimulation with IL-1 than

B

Fig. 1 Bone marrow biopsy showing myeloid hyperplasia (Wright-Giemsa stain, Ax100, Bx200).
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those from healthy individuals. (20) IL-6 release is
enhanced by chronic peritoneal dialysis treatment.(20)
Several studies suggested that unregulated inflammatory cytokine production due to malignancy, chronic
infection or congenital genetic defects could induce
a leukemoid reaction in humans. IL-1, IL-6, granulocyte-macrophage colony-stimulating factor and granulocyte colony-stimulating factor were reported to
involve in the formation of a leukemoid reaction.(6-8)
The inflammatory cytokines stimulated by a chronic
inflammatory state due to uremia or the dialysis
process might have played important roles in the
leukemoid reaction in our patient.
In conclusion, we reported an unusual
methotrexate associated hematological complication
in a patient with ESRD undergoing peritoneal dialysis. Methotrexate, even low doses, should be avoided
in patients with renal failure. The putative roles of
inflammatory cytokines in the leukemoid reaction in
uremic patients need further studies to elucidate.
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