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Abstract 
Introduction: Ruxolitinib is a Janus kinase (JAK)1/JAK2 inhibitor for the treatment with primary myelofibrosis (PMF), post–
polycythemia MF (PPVMF), and post–essential thrombocythemia MF (PETMF) for disease-related splenomegaly or symptoms in 
adult patients. Ruxolitinib is effective treatment choice for myelofibrosis. But ruxolitinib has some adverse event, hematologic and 
non-hematologic. In this study, we wanted to present the results of our patients using ruxolitinib.  
Materials and Methods: Total 40 patient’s data were retrospectively analyzed. Categorical and continuous data were expressed as 
ratio (%) and median (range). Overall survival (OS) is taken as endpoints of this study.  
Results: The total number of patients was 40. 4 patients received ruxolitinib for chronic graft versus host disease (cGVHD) after 
allogeneic stem cell transplantation. The total number of patients who analyzed was 28. The median age of patients was 54 years 
(35-78). Median ruxolitinib treatment duration was 383 days (37-1596 days). After ruxolitinib, median platelet, hemoglobin, 
neutrophil nadir durations were 46 days (0-546), 40 days (14-218days) and 112 days (16-546days), respectively. The median 
nadir hemoglobin and platelet level were 8.3 g/dl (5 g/dl -15 g/dl) and 147.5×103/µl (29×103/µl -589×103/µl), respectively. The 
median follows up was 1291 days (40 -8053 days). The 5-year OS rate was 60.6% and 90% in hemoglobin and platelet recovery 
time <100days and ≥100 days (p=0.9). 7 patients were died, one of them had opportunistic fungal infection.  
Conclusion: In conclusion, although ruxolitinib has been shown to improve survival in myelofibrosis in the long term, survival may 
be short due to side effects. 
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Introduction

Ruxolitinib is a Janus kinase 
(JAK)1/JAK2 inhibitor for the treatment 
with primary myelofibrosis (PMF), post–
polycythemia MF (PPVMF), and post–
essential thrombocythemia MF (PETMF) 
for disease related splenomegaly or 
symptoms in adult patients1. The main 
pathology of MF is the hyperactivity of 
JAK-STAT pathway2. The standart risk 
evaluation for PMF is based on three risk 
score: The International Prognostic 
Scoring System (IPSS) at diagnosis, the 
dynamic IPSS (DIPSS) and DIPSSplus 
during disease following. All risk scores 
evaluate five parameters: age >65 years, 
leukocyte ≥25×103/µl, circulating blast 
cell ≥1%, hemoglobine <10g/dl, presence 
of constitutional symptoms (fever, night 
sweats, loss of weight). Additionally, the 
cytogenetic results and need for red blood 
cell transfusion and platelet count are 
necessary for DIPSSplus3-5. 
Furthermore, a new risk scoring system 
(MYSEC-PM) for PPVMF and PETMF 
myelofibrosis was developed2. Ruxolitinib 

is effective treatment choice for 
myelofibrosis6. But ruxolitinib has some 
adverse event, hematologic and 
nonhematologic. Central nervous system, 
dermatologic, endocrine, and metabolic, 
gastrointestinal, hepatic system adverse 
events previously reported. Pneumonia is 
the second most common adverse event7. 
Dose-dependent cytopenias were the most 
common hematologic adverse events7.  
The JAK-STAT pathway is contributed to 
the development of malignant lymphoma. 
In the recent published paper, ruxolitinib 
can be increased risk for B-cell lymphoma 
in MF patients8. In this area, it has been 
reported that lymphoma develops in MPNs 
under ruxolitinib treatment9,10. Especially 
if a patient has B cell clone in the bone 
marrow, the risk is increase8. 

Ruxolitinib can use also chronic graft-
versus-host disease (cGVHD) not only 
myelofibrosis. cGHVD is the major 
complication after allogeneic stem cell 
transplantation11. T cell reaction is 
important for GVHD mechanism. 
Interferon γ (IFNγ) is important for T cell 
traffic. The JAK/STAT pathway is central 
to IFNγ - IFNγR signaling, and inhibition 
of this pathway by ruxolitinib is important 

Öz 
Giriş: Ruksolitinib primer myelofibrozis (PMF), post-polisitemia MF (PPMF) ve post-esansiyel trombositemi MF (PETMF)’de 
hastalık ilişkili splenomegali ve semptomların kontrolünde kullanılabilen Janus kinaz (JAK)1/ JAK2 inhibitörüdür. Myelofibrozis 
tedavisinde etkin bir tedavi seçeneğidir. Fakat hematolojik ve hematolojik olmayan yan etkileri mevcuttur. Biz bu çalışma ile 
ruksolitinib kullanan hastalarımızın sonuçlarını sunmayı amaçladık.  
Gereç ve Yöntemler: Toplamda 40 hasta verisi geriye yönelik incelendi. Kategorik ve sürekli veriler sırasıyla yüzde (%) ve ortanca 
(aralık) olarak belirtildi. Genel sağkalım (GS) çalışmada primer sonlanım noktası olarak alındı.  
Bulgular: Toplam hasta sayısı 40’tı. 4 hasta ruksolitinibi allojenik kök hücre nakli sonrası kronik graft versus host hastalığı (kGVHH) 
için kullanmaktaydı. Analiz edilen toplam hasta verisi 28’di. Ortanca yaş 54 (35-78) idi. Ortanca ruksolitinib tedavi süresi 383 gündü 
(37-1596 gün). Ruksolitinibden sonra ortanca trombosit, hemoglobin, nötrofil nadir süresi sırasıyla, 46 gün (0-546 gün), 40 gün 
(14-218 gün) ve 112 gün (16-546) gün idi. Ortanca nadir hemoglobin ve trombosit seviyesi sırasıyla 8.3 g/dl (5 g/dl -15 g/dl) ve 
147.5×103/µl (29×103/µl -589×103/µl) idi. Ortanca izlem süresi 1291 gün (40 -8053 gün) olarak saptandı. Hemoglobin ve 
trombosit iyileşme süresi <100 gün ve ≥100 gün olarak alındığında 5-yıllık GS oranı %60,6 ve %90 olarak saptandı (p=0.9). Biri 
fırsatçı fungal infeksiyondan olmak üzere, toplam yedi hasta hayatını kaybetmişti. 
Sonuç: Ruksolitinib, uzun dönemde myelofibrozis için sağkalımı uzattığı gösterilse de sağkalım yan etkilerden dolayı kısalabilir.   

Anahtar Kelimeler: Ruksolitinib, yan etkiler, myelofibrozis. 
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for GVHD to stabilize. In this study, we 
wanted to present the results of our 
patients using ruxolitinib. 

Materials and Methods

We evaluated of the patients’ receiving 
ruxolitinib data retrospectively in our 
center from June 2015. Total 40 patient’s 
data were analyzed. The data collection 
made from our database. The study was 
approved by local ethic committee (GO 
18/1010). All patients gave informed 
consent about their treatment and 
information analyses. This study complied 
with the Declaration of Helsinki.  Patients’ 
age, sex, reason for ruxolitinib treatment, 
diagnosis, date of diagnosis were 
analyzed. JAK-V600F mutation status, 
MPL mutation status, CALR mutation 
status and cytogenetic analyses results 
were analyzed. The hemoglobin level, 
white blood cell counts, platelet counts at 
diagnosis and HB≥10g/dl, HB<10g/dl, 
WBC≥25×103/µl, WBC<25×103/µl, 
platelet≥100×103/µl, platelet<100×103/µl 
were grouped and analyzed. The 
symptoms at diagnosis (fever, night 
sweats, loss of weight, abdominal pain, 
bone pain) were recorded. IPSS, DIPSS, 
DIPSS plus score for PMF and MYSEC-
PM2 score for PETMF, PPVMF were 
calculated. Bone marrow biopsy fibrosis 
grade were recorded, according to the 0-3 
scale for reticulin fibrosis. Treatment 
choices before or with ruxolitinib were 
recorded. The platelet count, hemoglobin 
level, neutrophil nadir level and date, also 
recovery level and date after ruxolitinib 
therapy were recorded. Patients hepatic 
transaminases (ALT, AST), creatinine 
level changes and dizziness, nausea, 
pruritis were recorded. Serious advers 
events were recorded. The causes of death 
of the patients who died were examined.  

Statistical analysis 

Categorical and continuous data were 
expressed as ratio (%) and median (range). 
Overall survival (OS) is taken as endpoints 
of this study. OS was defined as death by 
any cause. The patients who did not die 
and those who did not relapse at last 
follow-up were censored at this time. 
Patient and disease related variables and 
outcomes were summarized by descriptive 
statistics. Survival analyses were 
computed via the Kaplan-Meier method. 
Comparisons of survival rates were done 
using a log-rank test. Univariate 
comparisons with a p value <0.2 were 
included in multivariate analyses in which 
p < 0.05 was considered statistically 
significant. Cox regression analysis was 
used to study the simultaneous effect of 
selected variables on survival. The 
analysis was performed with the IBM 
SPSS Statistics for Windows, version 23.0 
(Armonk, NY). 

Results

The total number of patients was 40. 4 
patients received ruxolitinib for cGVHD 
after allogeneic stem cell transplantation. 
8 patients were excluded the analysis 
because of lack of the data. The total 
number of patients who analyzed was 28. 
The median age of patients was 54 years 
(35-78). 39.3% (11 patients), 17.9% (5 
patients), 39.3% (11 patients) and 3.6% (1 
patient) have PMF, PETMF, PPVMF and 
polycythemia vera, respectively. The 
median spleen size was 190mm (140-
270mm). The median LDH level at 
diagnosis was 805 (173-1942). The 
median platelet, hemoglobin and 
neutrophil levels at diagnosis were 
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211×103/µL (42×103/µL -1000×103/µL), 
11.4 g/dL (7 g/dL -18 g/dL) and 
12.1×103/µL (2.7×103/µL -54.6×103/µL), 
respectively. 25/27 patients (92.5%) have 
JAK positive. There were only 5 and 4 
results (as negative) for CALR mutation 
and MPL mutation. Cytogenetic analysis 
results (total 20 patients) were 1 patient 
with trisomy 8, one patient with deletion 
20q. The other cytogenetic results were 
normal karyotype (18 patients). The other 
characteristics of patients was shown in 
table 1. The only 1 patient had low 
MYSEC-PM score, the other patients’ 
score was not known because of lack of 

CALR data. Median ruxolitinib treatment 
duration was 383 days (37-1596 days). 
21.4%, 39.3%, 25%, 14.3% of patients 
received ruxolitinib 2*5 mg/day, 2*10 
mg/day, 2*15 mg/day and 2*20mg/day, 
respectively. After ruxolitinib, elevation 
of ALT and AST level was shown 9 and 
10 patients, respectively. Only 4 (14.3%), 
2 (7.1%) and 3 (10.7%), 4 (14.3%), 4 
(14.3%) patients had increase creatinine 
level, headache, dizziness, muscle spasm 
and nausea after ruxolitinib, respectively. 

Table 1. Characteristics of patients. 

Symptoms at diagnosis 
• Fever 9/28 (32.1%) 
• Night sweats 7/28 (25%) 
• Loss of weight 10/28 (35.7%) 
• Bone pain 4/28 (14.2%) 
• Abdominal pain 15/28 (53.5%) 

DIPSS score (n=28) 
• Low 4 (14.3%) 
• Intermediate-1 17 (60.7%) 
• Intermediate-2 5 (17.9%) 
• High 2 (7.1%) 

IPSS score (n=28) 
• Low 4 (14.3%) 
• Intermediate-1 12 (42.9%) 
• Intermediate-2 6 (21.4%) 
• High 6 (21.4%) 

DIPSS plus score (n=28) 
• Low 3 (10.7%) 
• Intermediate-1 12 (42.9%) 
• Intermediate-2 9 (32.1%) 
• High 4 (14.3%) 

Fibrosis grade at diagnosis (n=27) 
• Grade 2 6 (22.3%) 
• Grade 3 21 (77.7%) 

Treatment of before ruxo (n=27) 
• Hidroxyurea (HU) 19 (70.3%) 
• HU+ interferone 5 (18.5%) 
• Eritropoetin 2 (7.5%) 
• Splenectomy 1 (3.7%) 
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Figure 1. Comparison of OS among groups of time nadir to recovery of hemoglobin. 

 

There is no patient with pruritis, diarrhea 
and herpes infection. The leukemic 
transformation was not improving in any 
patient. The dose modification was made 
in 8 (28.6%) patients because of adverse 
events. 

After ruxolitinib, median platelet, 
hemoglobin, neutrophil nadir durations 
were 46 days (0-546), 40 days (14-
218days) and 112 days (16-546days), 
respectively. The median recovery 
duration of platelet, hemoglobin, 
neutrophil durations were 90 days (6-
467days), 101 days (6-625days) and 50 
days (6-363 days), respectively. When the 

median hemoglobin, platelet recovery 
time was grouped as 100 days; 48.1% (13 
patients) and 51.9% (14 patients) of 
patients have hemoglobin and platelet 
recovery time <100days, respectively.   

 67.9% (19 patients) of patients have the 
nadir hemoglobin level ≤10 g/dl. 32.1% (9 
patients) of patients have the nadir platelet 
≤100×103/µl. 46.4% (13 patients) of 
patients have the nadir neutrophil 
≤5×103/µl. The median nadir hemoglobin 
and platelet level were 8.3 g/dl (5 g/dl -15 
g/dl) and 147.5×103/µl (29×103/µl -
589×103/µl), respectively. The median 
recovery hemoglobin and platelet level 
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were 10.6 g/dl (7 g/dl-15 g/dl) and 
285×103/µl (42×103/µl -1005×103/µl), 
respectively. 

The median follows up was 1291 days (40 
-8053 days). The 5-year OS rate was 
60.6% and 90% in hemoglobin and platelet 
recovery time <100days and ≥100 days 
(p=0.9) (Figure 1). There was no 
statistically significant difference. In the 
follow-up, 7 patients were died. Two of 
them had allogeneic stem cell 
transplantation and died. One of them had 
recurrent hematuria and died due to deep 
anemia. One of them had tuberculosis and 
died, we reported early12. One of them 
died after splenectomy due to cardiac 
decompensation. One of them had died 
after acute respiratory distress syndrome 
with unknown etiology. The one of them 
had opportunistic fungal infection.  

59-year male patient was diagnosed as 
primary myelofibrosis in 2009. 
Abdominal ultrasonography revealed his 
spleen size as 20 cm. His laboratory tests 
were resulted as hemoglobin 11.6 gr/dl, 
white blood cell 14×103/µl, and platelet 
211×103/µl. His bone marrow biopsy was 
showed of grade 3/3 fibrosis. In 2011, his 
white blood cell count was detected as 
36×103/µl, therefore he was investigated 
for blastic transformation. After ruling out 
blastic transformation, hydroxyurea 
treatment was started. In 2015, his 
laboratory tests were resulted as 
hemoglobin 10.7 gr/dl, white blood cell 
22.1×103/µl, and platelet 205×103/µl. He 
had the complaints of early satiation, loss 
of weight and dyspnea. His liver and 
spleen were palpable under costa with 8 
cm and 15 cm, respectively. Ruxolitinib 
treatment was started in September 2016 
because of spleen enlargement and 
constitutional symptoms. He was 
hospitalized because of dyspnea and low 
oxygen saturation after 1-year ruxolitinib 
treatment. He had pneumonia in chest X-
ray graphy. The large-spectrum antibiotic 
treatment (piperasilin-tazobactam), and 

respiratory support was started. One week 
later, the patient’s oxygen demand 
increased. He was intubated. Pleural 
effusion and new infiltrations in the chest 
X-ray were detected. His bronchoalveolar 
lavage culture result was positive for 
Candida krusei. The caspofungin 
treatment was started. He died after 15 
days, despite the effective antifungal 
treatment.  

There were only seven patients with bone 
marrow sampling after ruxolitinib 
treatment.  
While the CD 20 positive lymphoid 
aggregates was not seen before the 
ruxolitinib treatment in 5 bone marrow 
samples, lymphoid aggregate developed 
after the treatment. However, the clinical 
development of lymphoma was not seen in 
any patient. 

Among patients received ruxolitinib, 3 
patients had acute lymphoblastic 
leukemia, one patient had acute myeloid 
leukemia and allogeneic hematopoietic 
stem cell transplantation. All of them had 
received steroid and calsineurin inhibitors 
for a long time before ruxolitinib treatment 
for grade 4 skin GVHD. The treatment 
duration is short (median 6 months). 
Ruxolitinib treatment is continues still. 
The bone marrow samples showed that 
low blast rate. There are no adverse events. 
Ruxolitinib was used in a single patient 
with a different diagnosis. 53 years old, 
male patient was received ruxolitinib for 
MDS/MPN overlap syndrome. The patient 
had leukocytosis with mild anemia in 
blood count at June 2013. Bone marrow 
biopsy showed that MDS/MPN overlap 
syndrome. JAK 2 V600F mutation was 
positive. Normal karyotype was in 
cytogenetic analyses. The patient was 
follow-up without treatment. After one 
year the hemoglobin level decreased to 6 
g/dl. Splenectomy was performed because 
of the transfusion dependence. After 
splenectomy, the inferior vena cava 
thrombosis and Budd-Chiari was seen. 

139

http://dergipark.gov.tr/jocass


©Copyright 2020 by Çukurova Anestezi ve Cerrahi Bilimler Dergisi - Available online at http://dergipark.gov.tr/jocass 

Ruxolitinib was started because of 
developing B symptoms and hydroxyurea 
resistant anemia. After three months 
ruxolitinib treatment, the hemoglobin 
level is 10g/dl with no adverse event. 

 

Discussion 

 

In the scoring study involving 235 PMF 
and 186 secondary MF patients, grade 2 
anemia developed in 67.5% and 56.4% of 
the patients at 3 months and 6 months after 
starting ruxolitinib. 43.7% and 36.9% of 
the patients had grade 3 anemia at same 
period. Grade 2 thrombocytopenia 
developed in 43.2% and 44.2% of the 
patients at 3 months and 6 months after 
ruxolitinib treatment2. In this study, 
relatively small retrospective cohort study, 
it was observed that 3.1 units of 
hemoglobin were decreased after the 
initiation of ruxolitinib from the diagnosis 
of the patients. Our study cohort nadir 
hemoglobin level median was 8.3g/dl and 
median duration of nadir hemoglobin was 
40 days, relatively fast fall. 

In a new study to investigate the effect of 
ruxolitinib on spleen size, 18 of patients 
had leukemic transformation. Causes of 
death were 20.8% and 12.5% of patients 
have acute leukemia and infections, 
respectively13. In this small study cohort, 
there was no leukemic transformation. 

In another last study, tuberculosis was 
seen in 3/65 patients14.  
In our study, tuberculosis was seen in one 
patient. But it has not been mentioned in 
detail since it has been previously reported 
12. In this study, one patient died due to 
opportunistic fungal infection in the lung. 

In fact, as mentioned in the new study, 
which is the inspiration of this study, 

lymphoid development can be seen in 
patients who receive ruxolitinib. However, 
none of our patients had clinically 
developed lymphoma. Only 6 patients who 
underwent bone marrow sampling 6 
months after starting ruxolitinib were re-
evaluated. In 5 samples, the CD 20 
positive lymphocyte aggregate was new. 
In 2 samples, the lymphoid aggregates 
were found to be similar to the bone 
marrow samples taken before ruxolitinib 
was started. The presence of lymphoid 
aggregate as a feature of 
myeloproliferative diseases makes the 
interpretation difficult15. 

The weakness of the study is the small 
number of patients. Furthermore, 
retrospective evaluation of data is another 
weakness of the study. 

In conclusion, although ruxolitinib has 
been shown to improve survival in 
myelofibrosis in the long term, survival 
may be short due to side effects. In this 
small cohort study 25% of patients died 
due to different reasons. 
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