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Case Report

Severe bone marrow suppression accompanied by
pulmonary infection and suspected acute cholecystitis
associated with leflunomide and low-dose methotrexate
combination therapy: a case study
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Abstract: A 65-year-old woman developed hyperpyrexia, mouth ulcers, coughing, expectoration with blood-stained
sputum, right upper quadrant tenderness, and suppurative tonsillitis after receiving 6 weeks of combination
treatment with leflunomide, celecoxib, and low-dose methotrexate for active rheumatoid arthritis. On admission,
routine blood tests showed agranulocytopenia, severe thrombocytopenia, and a further decrease in hemoglobin
concentration compared with relatively normal values for platelet and white cell counts and a slightly reduced
hemoglobin concentration 45 days previously. Chest radiography revealed inflammation in both lungs and Murphy
sign was positive. Severe bone marrow suppression accompanied by pulmonary infection and acute cholecystitis
associated with leflunomide and low-dose methotrexate combination therapy was highly suspected. The patient’s
complications gradually resolved over 6 weeks of symptomatic treatment. This case highlights that, especially at
the beginning of treatment, bone marrow suppression associated with methotrexate and leflunomide combination
therapy for anti-rheumatic purpose can be very serious, even when administered in standard doses. Monitoring
of blood counts during low-dose methotrexate and leflunomide combination therapy should be mandatory every
2 weeks, especially during the first 3 months of treatment. When blood counts decline rapidly, therapy with
methotrexate and leflunomide should be stopped immediately.

Keywords: Methotrexate, leflunomide, severe bone marrow suppression, acute attack of chronic cholecystitis,
pulmonary infection

Introduction MTX and LEF, namely nausea, alopecia, diar-
rhea, alopecia, nausea, rash, and increases in
plasma liver enzyme concentrations, are gener-
ally mild to moderate and resolve without com-
plications [3]. However, serious adverse drug
reactions (ADRs) such as liver disease [4], pan-
cytopenia [5, 6], severe leukopenia [7], oppor-
tunistic infections [5, 6], and toxic epidermal
necrolysis [8] can necessitate discontinuation

Methotrexate (MTX) and leflunomide (LEF) are
both effective first-line disease-modifying anti-
rheumatic drugs (DMARDs) that are used to
treat active rheumatoid arthritis (RA). The poten-
tially complementary mechanisms of action of
these two effective DMARDs provide a ratio-
nale for their use in combination therapy in
patients whose condition is no longer respon-

sive to MTX alone [1].

In general, low-dose MTX and LEF combination
therapy is safe and well tolerated in patients
with RA, its adverse events being comparable
to those of monotherapy and other non-biologi-
cal DMARDs treatments [2]. The most com-
monly reported adverse events associated with

of therapy and hospitalization, and may be fatal
[9]. Herein we described the first case, to our
knowledge, of a 65-year-old woman with RA
who developed severe bone marrow suppres-
sion accompanied by pulmonary infection, acu-
te attack of chronic cholecystitis, and hemor-
rhage from the digestive tract associated with
low-dose MTX and LEF combination therapy.
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Table 1. Original laboratory data collected during the first

hospitalization

1A) showed no meaningful re-
sults. She was diagnosed as hav-

Measurement Value

Reference range

ing active RA on evaluation of

Hematological panel

radiologic, physical, and laborato-

ry examinations. After 2 weeks of

White blood cells (x 10°/L) 7.46
Neutrophilic granulocyte (%) 75.0
Red blood cells (x 10*?/L) 3.13
Hemoglobin concentration (g/L) 86
Platelets (x 10°/L) 328
Serum chemistry results
Aspartate aminotransferase (U/L) 18
Alanine aminotransferase (U/L) 16
Albumin (g/L) 324
Blood urea nitrogen (mmol/L) 12.67
Creatinine (umol/L) 99.1
Uric acid (umol/L) 462.6
Erythrocyte sedimentation rate (mm/H) 160.2
C-reactive protein (mg/L) 52.9
Globulin (g/L) 35.8
Total complement (U/mL) 62
Rheumatoid factor (IU/mL) 46.9
Immunoglobulin g (g/L) 20.80
Antinuclear antibodies Positive
Antikeratin antibodies Positive
Anti-RA33 antibody (U/mL) 38
Glucose-6-phosphate isomerase (mg/L) 2.1
Anti-CCP antibody (U/mL) 25

3:50~9.50 symptomatic treatment, including
50.0~70.0 anti-infective and anti-inflamma-
3.8~5.1 tory agents and anti-rheumatoid
115~150 therapy, her condition improved
100~350 and she was discharged with a
white blood cell (WBC) count of
13~35 6.43 x 10°%L, hemoglobin con-
3~35 centration of 83 g/L, and platelet
36.0~51.0 count of 320 x .109/.L. On dis-
24-89 charge, oral combination therapy
1' 1 for RA comprising LEF (20 mg/
31.8-91.0 day), MTX (10 mg/week), celecox-
90~420 ib (0.2 g/day), and methylprednis-
0~20 olone (8 mg/day) was continued.
0.0~6.0 Pantoprazole (40 mg/day), tepre-
25.0~35.0 none (50 mg, 3 times daily), and
23~46 calcium carbonate and vitamin D,
0.0~20.0 (600 mg + 125 IU/day) were also
8.00~16.00 prescribed orally as adjuvant ther-
N i apies to inhibit gastric acid secre-

egative . . .
) tion, provide gastric mucosal pro-

Negative :
tection, and prevent methylpred-
<25 . .
nisolone-associated osteoporo-
<0.4 sis, respectively.
<46

Ethical approval

No ethical approval was required for this case
report.

Case report

A 65-year-old woman was admitted to the Third
Affiliated Hospital of Sun Yat-sen University,
China because of 4 years of swelling and pain
in the metacarpophalangeal, knee, proximal
and distal interphalangeal, ankle, and wrist
joints bilaterally and 3 days of fever, chills,
coughing, and expectoration. The results of
laboratory examinations on the first day of
admission, including blood counts, liver or renal
function, and serum chemistry, are shown in
Table 1. She gave a history of hemorrhage from
the upper digestive tract and pulmonary infec-
tion 49 days prior to this admission. Color
Doppler ultrasound on the first day of admis-
sion revealed chronic cholecystitis with multi-
ple cholecystolithiasis. A chest X-ray film (Figure
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Thirty days later the patient was

hospitalized again because of 3
days of pyrexia, pharyngeal pain, coughing,
right upper quadrant tenderness, and expecto-
ration of blood-stained sputum. Physical exami-
nation at the emergency department showed a
body temperature of 39.5°C, third-degree ton-
sillar swelling with overlying pus, positive Mur-
phy sign, and 0.5 x 1 cm mouth ulcers in both
cheeks.

The day after this admission, laboratory exami-
nations revealed pronounced decreases in
platelet count (10 x 10%/L), WBC count (0.48 x
10°/L with a neutrophil count of 0.04 x 10°/L),
and hemoglobin concentration (53 g/L) com-
pared with results during the first hospitaliza-
tion. On the second day after hospitalization,
abnormal serum biochemistry results included
aspartate transaminase 79 U/L, alanine ami-
notransferase 288 U/L, C-reactive protein
208.8 mg/L, erythrocyte sedimentation rate
145 mm/h, blood urea nitrogen 10.8 mmol/L,
uric acid 501 umol/L, and serum creatinine
158 umol/L. A fecal occult blood test was posi-
tive. Unlike the chest radiograph (Figure 1A)
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Figure 1. Changes in evidence of inflammation on chest imaging. A. Normal chest radiograph obtained 1 week be-
fore initiation of methotrexate and leflunomide combination therapy. B. Chest radiograph obtained on the day of the
second admission, 5 weeks after commencing methotrexate and leflunomide combination therapy, showing mild
inflammation in both lungs. C. Computed tomography of the chest obtained on the third day of the second admis-
sion, showing more inflammation in both lungs than was noted in the chest radiograph on the day of admission,
with nodules and seepage in the right lung. D. Chest radiograph obtained 10 days after admission, showing more
pronounced evidence of inflammation in both lungs than was present in the previous chest radiograph. E. Chest
radiograph obtained after 4 weeks of symptomatic treatment, showing significant resolution of inflammation in both

lungs.

obtained before initiation of MTX and LEF
combination therapy during the first hospital-
ization, a chest radiograph (Figure 1B) taken
the day after the second admission revealed
mild inflammation in both lungs that was more
marked on the right. Severe bone marrow sup-
pression accompanied by pulmonary infection,
acute attack of chronic cholecystitis, and hem-
orrhage from the digestive tract associated
with MTX and LEF combination therapy was
highly suspected. MTX, LEF, and celecoxib were
stopped, the last because of possible liver or
renal toxicity. Intravenous imipenem and cilas-
tatin (1 g 3 times daily) and vancomycin (0.5 g
3 times daily) were prescribed to control the
pulmonary infection. Reduced glutathione was
also administered intravenously (1.2 g/day) to
provide liver protection. lodine glycerin was
applied locally to relieve mouth ulcer pain and
the dosage of pantoprazole was increased to

409

40 mg every 12 h for 3 days. Other intensive
supportive therapies included parenteral nutri-
tion, transfusion of red cells and platelets, and
administration of recombinant human granulo-
cyte colony-stimulating factor (300 pg/day in-
jection) to increase the leukocyte count. Com-
puted tomography of the chest (Figure 1C) ob-
tained on the third day after admission and a
chest radiograph (Figure 1D) obtained 10 days
after admission showed increasingly severe
evidence of inflammation. Therefore, from the
tenth day after admission intravenous voricon-
azole (400 mg, twice daily on the first day, fol-
lowed by 200 mg every 12 h) was added to
the anti-infection protocol because of possible
combined fungal infection in both lungs (Figure
1C and 1D). The patient’s complications reso-
Ived gradually after 6 weeks of comprehensive
treatment. She was discharged with a normal
blood count, a body temperature of 36.8°C,
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negative fecal occult blood test, healed mouth
ulcers, normal liver function, and improved
chest radiograph (Figure 1E) together with res-
olution of other symptoms. A Chinese patent
medicine, tripterigium wilfordii glycosides (20
mg, 3 times daily, oral), and oral methylpred-
nisolone (8 mg/day) in combination with hydro-
xychloroquine sulfate (200 mg, twice daily, oral)
were substituted for the LEF/MTX/celecoxib
combination therapy. Routine blood tests were
normal at 2-week and 1-month follow-up visits.

Discussion

The Naranjo ADR Probability Scale [10] was
used to assess this case. First, the timing is
appropriate because the abnormal symptoms
occurred after MTX and LEF combination thera-
py had been instituted (score 2). Second, bone
marrow suppression has been recorded in
association with both MTX and LEF [5-7] (score
1). Third, discontinuation of MTX and LEF/cele-
coxib combination therapy and the use of symp-
tomatic treatment resulted in marked improve-
ment of our patient’s condition, supporting the
contention that an ADR had occurred (score 2).
Fourth, none of the other agents administered
concomitantly are documented as causing
such reactions (score 2). The main ADRs attrib-
uted to celecoxib are gastrointestinal damage
[11], cutaneous eruptions or anaphylaxis [12,
13], thromboembolic events [14], cholestatic
hepatitis, and renal injury [15, 16]; hematologic
toxicity associated with celecoxib has not been
reported thus far. Nevertheless, the patient did
have a history of hemorrhage from the upper
digestive tract and celecoxib may have exacer-
bated this symptom. Methylprednisolone can
stimulate the hematopoietic function of bone
marrow, increasing the number of circulating
reticulocytes, neutrophils, and platelets, and
can, therefore, be used to treat aplastic anemia
[17] and immune thrombocytopenic purpura
[18]. Moreover, the other agents administered
as adjuvant therapies are relatively safe and
free of adverse effects of the type experienced
by our patient and were, therefore, unlikely to
be contributing factors. Finally, because rou-
tine blood tests were unremarkable before the
initiation of MTX and LEF combination therapy
and during the first week of treatment, the like-
lihood of hematologic disease is minimal (score
1). Thus, the total Naranjo ADR Probability
Scale score of 8 for this case of severe bone
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marrow suppression accompanied by pulmo-
nary infection after low-dose MTX and LEF com-
bination therapy suggests a probable ADR.

The mechanisms by which a serious ADR
occurred in our patient may have been as fol-
lows. First, MTX and LEF may depress bone
marrow function synergistically because LEF
reportedly inhibits pyrimidine synthesis in lym-
phocytes and MTX can interfere with the syn-
thesis of tetrahydrofolic acid, pyrimidines, and
purines, further reducing the activity of immu-
nocompetent and other rapidly dividing cells [5,
19]. Thus, this combination may carry a greater
risk than monotherapy [5]. Second, both the
active metabolite of LEF (A771726) and cele-
coxib have high protein binding rates (99% and
97%, respectively) and may displace MTX, with
its lower protein binding rate (50%), from plas-
ma proteins, thus increasing its hematologic
toxicity. This possibility may have been exacer-
bated by the patient’s hypoproteinemia and
renal insufficiency [5, 6, 20]. Third, genetic fac-
tors may have contributed to a predisposition
to pulmonary infection, tolerability of the medi-
cations, risk of adverse events, and elimination
of MTX [21, 22]. Finally, it is possible that MTX
and LEF combination therapy without folic acid
supplementation has greater hematologic tox-
icity [23].

Conclusions

Clinicians should consider the possibility of
severe bone marrow suppression and subse-
quent or accompanying serious complications,
such as pulmonary infection or other opportu-
nistic infections, and hemorrhage from the
digestive tract, when prescribing low-dose MTX
and LEF combination therapy for RA. Regular
monitoring of blood counts is strongly recom-
mended to detect any bone marrow suppres-
sion, especially during the first 3 months of
treatment. Supplementary folic acid should
also be prescribed because it decreases hema-
tologic toxicity and other adverse reactions of
MTX with very little loss of efficacy [22]. When
blood counts decline rapidly, therapy with MTX
and LEF should be stopped immediately. Fur-
thermore, combined MTX and LEF may be inap-
propriate in patients with a history of pulmo-
nary disease or hemorrhage from the digestive
tract.

Int J Clin Exp Med 2018;11(1):407-412



Adverse reactions of MTX and LEF combination therapy

Acknowledgements

This work was supported by the Third Affiliated
Hospital of Sun Yat-sen University. We also
thank Stephanie Win, PhD, from Liwen Bianiji,
Edanz Editing China (www.liwenbianji.cn/ac),
for editing the English text of a draft of this
manuscript.

This patient gave written informed consent for
publication of details of his case.

Disclosure of conflict of interest
None.

Address correspondence to: Caihong Qu, Depart-
ment of Clinical Pharmacy, The Third Affiliated Hos-
pital of Sun Yat-sen University, 600 Tianhe Road,
Tianhe District, Guangzhou 510630, Guangdong
Province, P. R. China. Tel: +86-20-13760823922.
Fax: +86-20-85253236; E-mail: zssyqch@126.com;
Xiaohong Wang, Department of Radiology, Third
Affiliated Hospital of Sun Yat-sen University, 600
Tianhe Road, Tianhe District, Guangzhou 510630,
Guangdong Province, P. R. China. Tel: +86-20-
18922102687; Fax: +86-20-85253108; E-mail:
wxhcrz@163.com

References

[1] Kremer JM. Methotrexate and leflunomide:
biochemical basis for combination therapy in
the treatment of rheumatoid arthritis. Semin
Arthritis Rheum 1999; 29: 14-26.

[2] Bird P, Griffiths H, Tymms K, Nicholls D, Roberts
L, Arnold M, Burnet S, de Jager J, Scott J,
Zochling J and Littlejohn G. The SMILE study-
-safety of methotrexate in combination with
leflunomide in rheumatoid arthritis. J Rheu-
matol 2013; 40: 228-235.

[3] Emery P, Breedveld FC, Lemmel EM, Kaltwa-
sser JP, Dawes PT, Gomor B, Van Den Bosch F,
Nordstrom D, Bjorneboe O, Dahl R, Horslev-
Petersen K, Rodriguez De La Serna A, Molloy
M, Tikly M, Oed C, Rosenburg R and Loew-
Friedrich I. A comparison of the efficacy and
safety of leflunomide and methotrexate for the
treatment of rheumatoid arthritis. Rheuma-
tology (Oxford) 2000; 39: 655-665.

[4] Weinblatt ME, Dixon JA and Falchuk KR. Seri-
ous liver disease in a patient receiving me-
thotrexate and leflunomide. Arthritis Rheum
2000; 43: 2609-2611.

[5] ChanJ, Sanders DC, Du L and Pillans PI. Leflu-
nomide-associated pancytopenia with or with-
out methotrexate. Ann Pharmacother 2004;
38:1206-1211.

411

(6]

(7]

)

(11]

[12]

(13]

(14]

(15]

(16]

(17]

(18]

Kuitunen T, Malmstrém J, Palva E and Pett-
ersson T. Pancytopenia induced by low-dose
methotrexate. A study of the cases reported to
the finnish adverse drug reaction register from
1991 to 1999. Scand J Rheumatol 2005; 34:
238-241.

Toth P and Bernd R. Severe leukopenia in a
rheumatoid arthritis patient treated with a
methotrexate/leflunomide combination. Rev
Bras Reumatol 2014; 5: 152-154.

Hassikou H, ElI Haouri M, Tabache F, Baaj M,
Safi S and Hadri L. Leflunomide-induced toxic
epidermal necrolysis in a patient with rheuma-
toid arthritis. Joint Bone Spine 2008; 75: 597-
599.

Myllykangas-Luosujarvi R, Aho K and Isomaki
H. Death attributed to antirheumatic medica-
tion in a nationwide series of 1666 patients
with rheumatoid arthritis who have died. J
Rheumatol 1995; 22: 2214-2217.

Naranjo CA, Busto U, Sellers EM, Sandor P,
Ruiz I, Roberts EA, Janecek E, Domecq C and
Greenblatt DJ. A method for estimating the
probability of adverse drug reactions. Clin
Pharmacol Ther 1981; 30: 239-245.

Layton D, Hughes K, Harris S and Shakir SA.
Comparison of the incidence rates of selected
gastrointestinal events reported for patients
prescribed celecoxib and meloxicam in general
practice in England using prescription-event
monitoring (PEM) data. Rheumatology (Oxford)
2003; 42: 1332-1341.

Pakdeethai J, Ho SA, Aw D and Tan KB. Acute
generalized exanthematous pustulosis-like,
folliculitic drug reaction pattern caused by
celecoxib. Dermatol Ther 2011; 24: 505-507.
Chamberlin KW and Silverman AR. Celecoxib-
associated anaphylaxis. Ann Pharmacother
2009; 43: 777-781.

Layton D, Hughes K, Harris S and Shakir SA.
Comparison of the incidence rates of thrombo-
embolic events reported for patients pre-
scribed celecoxib and meloxicam in general
practice in England using Prescription-Event
Monitoring (PEM) data. Rheumatology (Oxford)
2003; 42: 1354-1364.

Grieco A, Miele L, Giorgi A, Civello IM and
Gasbarrini G. Acute cholestatic hepatitis asso-
ciated with celecoxib. Ann Pharmacother
2002; 36: 1887-1889.

Ahmad SR, Kortepeter C, Brinker A, Chen M
and Beitz J. Renal failure associated with the
use of celecoxib and rofecoxib. Drug Saf 2002;
25: 537-544.

Lopez-Karpovitch X, Gil-Rondero C and Hur-
tado-Monroy R. Long-term results of high-dose
methylprednisolone in aplastic anemia. Rev
Invest Clin 1991; 43: 162-166.

Aycicek A. Platelet levels of high- and mega-
dose methylprednisolone treatment in acute

Int J Clin Exp Med 2018;11(1):407-412


mailto:zssyqch@126.com
mailto:wxhcrz@163.com

[19]

[20]

[21]

[22]

412

Adverse reactions of MTX and LEF combination therapy

immune thrombocytopenia. Turk J Haematol
2015; 32: 186-187.

Singh R, Fouladi-Nashta AA, Li D, Halliday N,
Barrett DA and Sinclair KD. Methotrexate
induced differentiation in colon cancer cells is
primarily due to purine deprivation. J Cell
Biochem 2006; 99: 146-155.

Sosin M and Handa S. Low dose methotrexate
and bone marrow suppression. BMJ 2003;
326: 266-267.

Behrens F, Koehm M and Burkhardt H. Update
2011: leflunomide in rheumatoid arthritis-
strengths and weaknesses. Curr Opin Rheu-
matol 2011; 23: 282-287.

Imanishi H, Okamura N, Yagi M, Noro Y, Moriya
Y, Nakamura T, Hayakawa A, Takeshima Y,
Sakaeda T, Matsuo M and Okumura K. Genetic
polymorphisms associated with adverse ev-
ents and elimination of methotrexate in
childhood acute lymphoblastic leukemia and
malignant lymphoma. J Hum Genet 2007; 52:
166-171.

[23] Griffith SM, Fisher J, Clarke S, Montgomery B,

Jones PW, Saklatvala J, Dawes PT, Shadforth
MF, Hothersall TE, Hassell AB and Hay EM. Do
patients with rheumatoid arthritis established
on methotrexate and folic acid 5 mg daily need
to continue on folic acid supplements long
term? Rheumatology (Oxford) 2000; 39: 1102-
1109.

Int J Clin Exp Med 2018;11(1):407-412



