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Acute respiratory distress syndrome in a patient with primary
myelofibrosis after ruxolitinib treatment discontinuation
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Abstract Ruxolitinib is a Janus kinase (JAK) inhibitor

used for the treatment of myelofibrosis with demonstrated

efficacy for the alleviation of disease-related symptoms and

splenomegaly. Anemia and thrombocytopenia are the main

secondary effects. However, there are case reports of rare

but serious adverse events following drug withdrawal. We

present a case of a 76-year-old man diagnosed with pri-

mary myelofibrosis who presented with constitutional

symptoms and symptomatic splenomegaly. Ruxolitinib

was started (15 mg twice daily) and his disease-related

symptoms disappeared. Six weeks later, he developed

grade 4 thrombocytopenia and grade 3 anemia. Ruxolitinib

was stopped and corticosteroid treatment (prednisone

1 mg/kg/day) was started to avoid a cytokine-rebound

reaction. The patient then developed fever, chills, a bio-

logical inflammatory syndrome, and an acute respiratory

disease syndrome. Full workup excluded an infection and

we concluded that ruxolitinib withdrawal syndrome was

the likely cause. Continued treatment with corticosteroids,

as well as oxygen supply and continuous positive airway

pressure, allowed an alleviation of his symptoms. This case

report describes acute respiratory distress syndrome as

another potential complication of ruxolitinib withdrawal

syndrome.
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Case report

A 76-year-old man was diagnosed with primary myelofi-

brosis (PMF) JAK2 V617F mutation positive (IPSS:

intermediate-2; DIPSS: intermediate-1; DIPSSplus: inter-

mediate-1). At the time of diagnosis, he reported consti-

tutional symptoms (non-intentional weight loss and

debilitating fatigue) and abdominal discomfort during the

previous few months. Complete blood count (CBC) was:

hemoglobin (Hb) 114 g/L; white blood cell count (WBC)

19 9 109/L (54 % segmented neutrophils, 22 % band

neutrophils, 1.5 % eosinophils, 3 % myelocytes, 9.5 %

monocytes, 8 % lymphocytes); 5 % erythroblasts; and

platelets 179 9 109/L. Bone marrow was hypercellular

(around 100 %) with trilineage hematopoiesis with the

presence of clusters of megakaryocytes, and displayed a

grade 2/4 fibrosis without excess blasts. Karyotype was 46

XY with an isolated deletion of the long arm of chromo-

some 20. Mutation of JAK2 V617F was positive (62.6 %).

An abdominal computed tomography (CT) scan showed

splenomegaly (20 9 9 9 16 cm).

A curative approach with hematopoietic stem cell

transplantation was rejected due to his age and a treatment

with ruxolitinib was started at 15 mg twice daily. Within

2 weeks, he experienced decreased fatigue, improved

appetite, an increase in weight, and the resolution of

abdominal discomfort. CBC was performed once a week in

an outpatient setting and remained stable during the first

5 weeks of treatment. At week 6, the patient developed a

grade 4 thrombocytopenia (platelet count 38 9 109/L) and

grade 3 anemia (Hb 70 g/L) without bleeding and was

hospitalized in our hematology clinic. Ruxolitinib was

stopped and corticosteroids (prednisone 1 mg/kg/day) were

started simultaneously to avoid a cytokine-rebound reac-

tion. The day after ruxolitinib withdrawal, the patient
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developed fever [40 �C, chills, and a biological inflam-

matory syndrome (C-reactive protein, 134 mg/ml) without

any clinical evidence for infection. The patient’s condition

worsened and he developed an acute respiratory distress

syndrome (ARDS) (PaO2/FiO2 \ 26 kPa, bilateral pul-

monary infiltrates) 3 days later (Fig. 1a–c). The main

causes of ARDS were systematically excluded as follows.

There was no suspicion of sepsis (all blood cultures were

negative) or pneumonia (flexible broncoscopy showed non-

inflammatory mucosa and serous fluids non compatible

with infection. Microscopic examination of broncholoal-

veolar lavage and cultures were negative for pathogenic

bacteria and mold yield; polymerase chain reaction for

respiratory virus was negative). No traumatism, drug use or

pancreatitis (amylase and lipase in normal range) were

suspected. Transfusion-related lung injury was unlikely

because hypoxemic respiratory insufficiency developed

more than 6 h after the last blood cell pack transfusion.

Biological analysis demonstrated also an increase in the

lactate dehydrogenase level to 1996 UI/L [normal range

(NR) 125–240] compared to the baseline level (740–928

UI/L) when treated with ruxolitinib, an increase of alkaline

phosphates to 152 UI (NR 30–125; baseline level 77–103),

and gamma-glutamyltransferase to 116 UI (NR 9–40;

baseline level 38–58). A ruxolitinib withdrawal syndrome

(RWS) was diagnosed. Corticosteroid treatment was con-

tinued, oxygen supply and continuous positive airway

pressure were started, and the patient’s condition alleviated

a few days later. In addition, 3 days after hospitalization,

Fig. 1 a Chest X-ray performed on the day of hospitalization.

b Chest X-ray and c CT scan performed on the day of acute

respiratory distress syndrome diagnosis with the presence of bilateral

infiltrates and pleural effusion

Fig. 2 Patient’s clinical course and evolution of blood test levels

over time
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the patient developed a multi-sensitive Escherichia coli

bacteremia associated with a septic superficial thrombosis

on the site of the peripheral catheter, which was success-

fully treated with amoxicillin–clavulanate. During hospi-

talization, the patient required 6 packed red blood cells for

anemia. Seven days after ruxolitinib withdrawal, the

platelet count and WBC started to increase and he was

discharged 18 days after hospitalization. Figure 2 shows

the patient’s clinical course and laboratory values. Corti-

costeroids were weaned and discontinued without rebound

of fever or biological inflammatory syndrome.

Discussion

According to the 2008 revised World Health Organization

criteria, PMF is a myeloid Philadelphia-negative neoplasm

classified among myeloproliferative neoplasms as essential

thrombocythemia and polycythemia vera. PMF is associ-

ated with the JAK2-V617F mutation in approximately

50–60 % of the cases [1–3] and the MPL mutation in an

additional 5–10 % [4, 5]. Recently, mutations of the cal-

reticulin gene were found and associated with 80 % of

negative JAK2-V617F and MPL mutations in PMF patients

[6, 7]. Mutations of JAK2-V617F cause a constitutive

activation of the STAT pathway. In addition to participa-

tion in cell differentiation, regulation and proliferation, the

STAT pathway targets different genes, which are impli-

cated in cytokines (IL-6, IL-10, IL-17, IL-23) and growth

factor (vascular endothelial growth factor, fibroblast

growth factor) productions [3]. Some of these proinflam-

matory cytokines are increased in PMF patients compared

with healthy patients [8].

The median age of PMF onset is approximately 65 years

[9, 10] with an estimated incidence of 0.21/100,000 [9].

Most symptoms are constitutional (fatigue, weight loss,

night sweats or fever, pruritus) or due to splenomegaly

(abdominal pain, loss of appetite) caused by extramedul-

lary hematopoiesis and cytopenias. All are caused by my-

eloproliferation and high level or inflammatory cytokine

production. Currently, the only curative treatment for PMF

is allogeneic stem cell transplantation, but this approach

can be proposed only to a minority of patients, mainly

because of age and comorbidities [11, 12]. Thus, most

treatments target PMF-related symptoms. Interferon alpha,

followed by pegylated interferon, has been used for many

years, as well as thalidomide or lenalidomide with or

without cortiscosteroids [13]. Recently, ruxolitinib, a JAK

inhibitor, was developed and demonstrated a very signifi-

cant and persistent reduction of splenomegaly in around

60 % of the cases [14, 15], PMF-related symptoms in 50 %

[14], and an improvement of quality of life [15]. Moreover,

ruxolitinib was shown to result in a reduction of proin-

flammatory cytokines and inflammatory markers, such as

C-reactive protein [16]. The main hematological secondary

effects are anemia (grade 3–4 45 % [14]) and thrombocy-

topenia (grade 3–4 13 % [14]).

Even if ruxolitinib is a very efficient drug, the rapid

onset of unforeseen anemia or thrombocytopenia are major

secondary effects, which require dose reduction or treat-

ment discontinuation. Current United States Food and Drug

Administration recommendations are to adapt dosage

according to the platelet count. If the platelet count

decreases less than 50 9 103/ll, the drug should be dis-

continued. However, rapid drug discontinuation can cause

severe reactions such as RWS. This syndrome is probably

very rare and, to the best of our knowledge, only 7 cases

have been reported to date (including our case) [17, 18].

RWS symptoms appeared less than 24 h after drug cessa-

tion in 3 reports. Respiratory distress (4 patients, 2

requiring intubation) and progression of splenomegaly (3

patients, 1 experienced splenic infarction) are the main

symptoms described. Other reported symptoms range from

recurrent PMF-related symptoms, such as fever or pruritus,

Table 1 Main clinical

characteristics of 7 previously

reported patients with

ruxolitinib withdrawal

syndrome, including this case

report

F female, M male, MF primary

myelofibrosis, post-PV MF post

polycythemia vera

myelofibrosis, RWS ruxolibinib

withdrawal syndrome, PMF

primary myelofibrosis, ARDS

acute respiratory distress

syndrome

No Sex, Age Disease Clinical characteristics of RWS

0 M, 76 PMF Recurrent fever, biological inflammatory syndrome and

ARDS

1 [17] F, 59 Post-PV MF Respiratory distress, severe anemia requiring

transfusion and symptomatic splenomegalia

2 [17] F, 69 Post-PV MF Respiratory distress with septic shock-like syndrome

3 [17] M, 44 Post-PV MF Respiratory distress associated with pleural and

pericardial effusion

4 [17] M, 64 PMF Recurrent fever and recurrence of PMF symptoms

(fatigue, pruritus, night sweats, splenomegalia with

splenic infarction)

5 [17] F, 56 Post-PV MF Disseminated intravascular coagulation-like syndrome

6 [18] F, 70 Post-PV MF Recurrent fever, dyspnea, diarrhea and accelerated

splenomegalia
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to more severe complications, such as shock-like syn-

drome, pericardial effusion, or disseminated intravascular

coagulation requiring hospitalization, intubation, or the use

of vasopressors. Table 1 presents the main clinical char-

acteristics of RWS patients in previously published case

reports, including our report. As treatment with ruxolitinib

decreases proinflamatory cytokines and inflammatory

markers, a sudden discontinuation of the drug can cause an

important rebound of cytokines, which may explain the

different symptoms experienced by patients who developed

RWS. Thus, weaning off the drug, rather than sudden

discontinuation, should be preferred if possible. If not,

patients should be closely monitored to assess CBC,

recurrent splenomegaly, and the risk of respiratory distress.

To avoid such cytokine rebound, corticosteroid treatment

can be introduced preventively. In the case of very serious

RWS despite corticosteroid treatment, the reintroduction of

ruxolitinib should be considered.
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