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Background/Aims: Renal complications related to BCR-ABL1-negative myelopro-
liferative neoplasms (MPNs) have not been examined fully in Asian populations.
Methods: We analyzed estimated glomerular filtration rate (eGFR) and its chang-
es with time retrospectively in patients with BCR-ABL1-negative MPN from 2005 
to 2015.
Results: The prevalence of chronic kidney disease (CKD) was 11% (6.6% having 
stage 3 and 4.4% having stage 4). In a linear regression analysis of eGFR versus 
time (years), overall, patients showed increased eGFR (mL/min/1.73 m2) by 0.51 (95% 
confidence interval [CI], –0.30 to 1.33; p = 0.22). Patients with polycythemia vera 
(PV), and those treated with hydroxyurea, showed statistically significant increas-
es in eGFR (1.59; 95% CI, 0.28 to 2.90; p = 0.02 in PV; and 1.55; 95% CI, 0.56 to 2.54; 
p = 0.02 in treatment with hydroxyurea). In total, 17 patients (20.5%) showed rapid 
loss of eGFR (< –3 mL/min/1.73 m2 per year). This rapid loss in eGFR was associat-
ed with a higher incidence of kidney disease (23.5% vs. 6.1%, p = 0.05) and a higher 
percentage of patients with high neutrophil (> 7.0 × 109/L) and high monocyte (> 0.7 
× 109/L) counts (76.5% vs. 50%, p = 0.05; 52.9% vs. 28.8%, p = 0.06, respectively). 
More patients had high serum lactate dehydrogenase (> 500 U/L) levels (52.9% vs. 
25.8%, p = 0.03) at diagnosis.
Conclusions: CKD is prevalent in patients with BCR-ABL1-negative MPN. Ac-
tive cytoreductive therapy has the potential to improve kidney function in 
BCR-ABL1-negative MPN. 

Keywords: BCR-ABL1-negative myeloproliferative neoplasm; Renal insufficiency, 
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Chronic kidney disease in the BCR-ABL1-negative 
myeloproliferative neoplasm: a single-center  
retrospective study
Seung-Woo Baek, Ji Young Moon, Hyewon Ryu, Yoon-Seok Choi, Ik-Chan Song, Hyo-Jin Lee, Hwan-Jung Yun, 
Samyoung Kim, and Deog-Yeon Jo

INTRODUCTION

BCR-ABL1-negative myeloproliferative neoplasm (MPN) 
is an operational subcategory of MPN that includes 
polycythemia vera (PV), essential thrombocythemia (ET), 
primary myelofibrosis (PMF), and prefibrotic PMF, ac-
cording to the World Health Organization (WHO) clas-

sification system for hematopoietic tumors [1]. These 
disorders are characterized by stem cell-derived clonal 
myeloproliferation with mutually exclusive Janus ki-
nase 2 (JAK2), calreticulin (CALR), or myeloproliferative 
leukemia virus oncogene (MPL) mutations [2,3].

Major complications of MPN include thrombosis, 
microcirculatory disturbances, and bleeding [4]. In ad-
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dition to these well-known complications, some small 
case studies have suggested that BCR-ABL1-negative 
MPN is related to kidney problems, such as glomerulo-
nephritis and nephrotic syndrome [5-11]. It has also been 
reported that histological findings, including segmental 
sclerosis and chronic thrombotic microangiopathy, were 
seen in most patients with BCR-ABL1-negative MPN [12]. 
Additionally, persistent renal dysfunction and progres-
sion to end-stage renal disease were not uncommon in 
these patients [12]. Recently, it has been reported that 
patients with Philadelphia-negative MPN had a high in-
cidence (29%) of chronic kidney disease (CKD) at diag-
nosis, which was assumed to be due primarily to chronic 
inflammation, related to the elevated cell counts [13].

Information on the prevalence of CKD and its clin-
ical implications in patients with BCR-ABL1-negative 
MPN is quite limited, particularly in Asian populations. 
In the present study, we studied the prevalence of CKD 
and progression patterns of kidney function in patients 
with BCR-ABL1-negative MPN in a Korean population.

METHODS

Study design
Patients diagnosed with MPN, based on bone marrow 
studies at Chungnam National University Hospital be-
tween 2005 and 2015, were enrolled. This study was ap-
proved by the Institutional Review Board of Chungnam 
National University Hospital (2016-08-028).

Diagnostic criteria for MPN were based on the 2008 
revised WHO criteria for MPN [1]. For patients diag-
nosed before 2008, the 2001 WHO criteria were used 
[14]. Patients were given a diagnosis of ET, PV, or PMF. 
For precise estimation of the patients’ renal function, 
only stable patients with two creatinine values at base-
line (time of diagnosis) and at least two creatinine sam-
plings in the following years were included. The mean 
values of two creatinine measurements were used for 
estimated glomerular filtration rate (eGFR). In the lin-
ear regression analysis for estimating annual change of 
eGFR, only patients with follow-up periods of > 3 years 
were included.

From patient records, two annual measurements 
of creatinine were extracted from the time of diagno-
sis until November 2015. Neutrophil counts, monocyte 

counts, and serum lactate dehydrogenase (LDH) levels 
at diagnosis were obtained. Monocyte and neutrophil 
counts were quantified (as 109 cells/L) by automatic 
blood differential counting. The normal reference rang-
es for monocyte and neutrophil counts were 0.2 to 0.7 × 
109 cells/L and 2.0 to 7.0 × 109 cells/L, respectively. The 
normal LDH reference range was 200 to 450 IU/L. Addi-
tionally, data on age, gender, smoking, JAK2 mutation 
status, comorbidities, medicine use, and conversion to 
myelodysplastic syndrome, acute myeloid leukemia, or 
secondary myelofibrosis were collected. Kidney func-
tion was evaluated using eGFR (mL/min/1.73 m2), calcu-
lated based on the Modification of Diet in Renal Disease 
(MDRD) formula: 

eGFR = 175 × [standardized serum creatinine (mg/dL)]–
1.154 × [age (years)]–0.203 × [0.742 if female] × [1.212 if Afri-
can-American]

as recommended by the National Kidney Foundation 
Guidelines [15]. All patients were Korean; therefore, data 
were calculated as a non-black ethnic group.

Definition of chronic kidney disease
According to the National Kidney Foundation’s Kidney 
Disease Outcome and Quality Initiative (KDOQI) guide-
lines, CKD is defined as kidney damage or eGFR < 60  
mL/min/1.73 m2 for at least 3 months. CKD is classified into 
five stages. CKD stages 1 and 2 are defined by evidence of 
kidney damage (proteinuria, hematuria, abnormal imag-
ing, or biopsy) and eGFR > 90 and 60 to 89 mL/min/1.73 m2,  
respectively. CKD stages 3 to 5 are defined based solely 
on eGFR: stages 3, 4, and 5 are characterized by eGFRs in 
the ranges of 30 to 59, 15 to 29, and < 15 mL/min/1.73 m2, 
respectively [16].

Data analysis
Descriptive data are presented as means ± standard devi-
ation (SD), medians and ranges, or percentages, and were 
analyzed using Student t test or chi-square tests (Fisher 
exact test). Kidney function in the cohort was evaluated 
at diagnosis as the mean of two measurements of eGFR 
in each patient at baseline. To evaluate annual change in 
eGFR, a linear regression analysis of eGFR versus time 
was made for the whole cohort and for each diagnostic 
group. Additionally, a regression of eGFR versus time 
was performed for a subgroup of patients treated with 
hydroxyurea (HU), and for a subgroup who were treated 
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other than with HU (e.g., anagleride, phlebotomy). Re-
gression analysis was also performed in each patient to 
obtain a patient-based estimate of the annual change in 
eGFR. SPSS version 20 (IBM Co., Armonk, NY, USA) was 
used to perform the analyses. A p < 0.05 was considered 
to indicate statistical significance.

RESULTS

Baseline characteristics and comorbidities
In total, 136 patients with a median age of 62 years 
(range, 18 to 88) were enrolled: 72 ET patients, 46 PV pa-
tients, and 18 PMF patients. At diagnosis, median eGFRs 
(mL/min/1.73 m2) did not differ significantly between the 
diagnostic groups (81.4 [range, 34.6 to 129.5] in ET; 83.2 
[range, 35.3 to 126.1] in PV; and 89.3 [range, 61.7 to 118.6] 
in PMF; p = 0.58) (Table 1). Female patients accounted 
for 36.8% of cases. JAK2 mutation positivity was 52.8%, 
82.6%, and 88.9% in ET, PV, and PMF, respectively. Neu-
trophil counts at diagnosis were higher in the PV group 
than the other groups (8.5 ± 7.6 vs. 10.8 ± 6.3 vs. 6.4 ± 3.8, 
p = 0.05). However, the monocyte count did not differ 
significantly between diagnostic groups (0.7 ± 0.5 vs. 0.7 
± 0.5 vs. 0.6 ± 0.5, p = 0.49). The LDH level was much 
higher in the PMF group than in the other groups (540 
± 200 vs. 565 ± 199 vs. 1,160 ± 587, p < 0.01). Of the 136 pa-
tients, 83 (61%) received HU treatment and 39 of the 46 
PV patients (84.8%) underwent phlebotomies. Comor-
bidities other than smoking history and kidney disease 
were not significantly different between the groups. The 
incidence of kidney disease, defined as massive protein-
uria (> 3 g/day) or glomerulonephritis, was 8.8%. Patients 
with PV had a much higher incidence of kidney disease 
than patients in the other groups (5.6% vs. 17.4% vs. 0%, 
p = 0.04). In total, 59 patients (43.4%) had urinary abnor-
malities at the time of diagnosis (Table 2). Two patients 
were diagnosed with membranous glomerulonephritis 
and one patient had focal segmental glomerulosclerosis.

Prevalence of chronic kidney disease 
In total, 15 patients (11%) had CKD, defined as eGFR  
< 60 mL/min/1.73 m2, at the time of diagnosis; nine (6.6%)  
were in CKD stage 3 (eGFR, 30 to 59 mL/min/1.73 m2) and 
six (4.4%) were in CKD stage 4 (eGFR, 15 to 29 mL/min/ 
1.73 m2). The prevalence of CKD was higher in patients 

with ET than in the other groups (16.5%, 6.5%, and 0% in 
ET, PV, and PMF, respectively). The frequencies of CKD 
at diagnosis were 7.1%, 6.9%, 2.6%, and 24.4% in patients 
< 49, 50 to 59, 60 to 69, and > 70 years of age, respectively 
(Table 3).

Progression patterns of kidney function
A linear regression of eGFR versus time was performed 
to evaluate and quantify the progression of kidney 
function. For this analysis, 53 patients whose follow-up 
periods were < 3 years were excluded. Fig. 1 shows re-
gression lines for eGFR versus time according to diag-
nostic group (Fig. 1A) and HU treatment (Fig. 1B). The 
regression coefficients of the lines in Fig. 1 indicate the 
estimated annual change in eGFR (Table 4). The trend of 
the whole cohort showed an annual change of eGFR of 
0.51 mL/min/1.73 m2 (95% confidence interval [CI], –0.30 
to 1.33). Patients with PV, and those treated with hy-
droxyurea, showed statistically significant increases in 
eGFR: 1.59 mL/min/1.73 m2 (95% CI, 0.28 to 2.90; p = 0.02) 
and 1.55 mL/min/1.73 m2 (95% CI, 0.56 to 2.54; p = 0.02), 
respectively. Additionally, 45 patients (54.2%) showed 
improvements in kidney function (annual change in 
eGFR > 0 mL/min/1.73 m2) with time. More than half of 
these patients (56.5%) received HU treatment. Regres-
sion analysis in each patient showed that 17 (20.5%) expe-
rienced a rapid loss in kidney function (annual change 
of eGFR < –3 mL/min/1.73 m2) during the study (Table 
5). Comorbidities, except for kidney disease, did not dif-
fer significantly between the groups. Rapid loss of eGFR 
was associated with a higher incidence of kidney disease 
(23.5% vs. 6.1%, p = 0.05) and a higher percentage of pa-
tients having high monocyte (> 0.7 × 109) and neutrophil 
(> 7.0 × 109) counts (52.9% vs. 28.8%, p = 0.06; 76.5% vs. 
50%, p = 0.05). More patients had high LDH (> 500 U/L) 
levels (52.9% vs. 25.8%, p = 0.03) at diagnosis.

DISCUSSION

In this single-center retrospective study, the prevalence 
of CKD in patients with BCR-ABL1-negative MPN was 
11%, with 6.6% having stage 3, and 4.4% having stage 4, 
CKD. According to the Korea Centers for Disease Con-
trol and Prevention, the prevalence of CKD in the Ko-
rean general population was 4.1% in 2013 [17]. Thus, the 
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Table 1. Patient characteristics and comorbidities (n = 136)

Characteristic ET (n = 72) PV (n = 46) PMF (n = 18) Total (n = 136) p value

Age, yr 64.5
(18–88)

58.5
(23–86)

64
(40–86)

62
(18–88)

0.23

Total years in cohort, yr 304 224 45 573

Female sex 32 (44.4) 12 (26.1) 6 (33.3) 50 (36.8) 0.12

Palpable splenomegaly 23 (31.9) 29 (63) 16 (88.9) 68 (50) < 0.01

JAK2 mutation 38 (52.8) 38 (82.6) 16 (88.9) 92 (67.6) < 0.01

WBC, 109/L 12.2 ± 8.3 14.2 ± 7.4 10.3 ± 6.2 12.6 ± 7.8 0.17

Hemoglobin, g/dL 13.3 ± 2.2 19.5 ± 1.7 10.8 ± 2.8 15.1 ± 3.9 < 0.01

Platelet, 109/L 904 ± 349 392 ± 182 381 ± 344 661 ± 396 < 0.01

Neutrophil, 109/L 8.5 ± 7.6 10.8 ± 6.3 6.4 ± 3.8 9.0 ± 6.9 0.05

Monocyte, 109/L 0.7 ± 0.5 0.7 ± 0.5 0.6 ± 0.5 0.7 ± 0.5 0.49

LDH, U/L 540 ± 200 565 ± 199 1160 ± 587 622 ± 336 < 0.01

eGFR, mL/min/1.73 m2 81.4
(34.6–129.5)

83.2
(35.3–126.1)

89.3
(61.7–118.6)

82.1
(34.6–129.5)

0.58

Treatment

Hydroxyurea 46 (63.9) 30 (65.2) 7 (38.9) 83 (61) 0.12

Anagleride 17 (23.6) 2 (4.3) 0 19 (14) < 0.01

Phlebotomy 0 39 (84.8) 0 39 (28.7) < 0.01

Comorbidities

Hypertension 32 (44.4) 22 (47.8) 5 (27.8) 59 (43.3) 0.34

Diabetes mellitus 14 (19.4) 8 (17.4) 3 (16.7) 25 (18.4) 0.95

Smokers/prior smokers 16 (22.2) 28 (60.9) 3 (16.7) 47 (34.6) < 0.01

IHDa 8 (11.1) 4 (8.7) 1 (5.6) 13 (9.6) 0.39

Strokeb 21 (29.2) 7 (15.2) 2 (11.1) 30 (22.1) 0.08

Other atherosclerotic diseasec 5 (6.9) 2 (4.3) 0 7 (5.1) 0.64

DVT/PTE 1 (1.4) 3 (6.5) 0 4 (2.9) 0.35

Kidney diseased 4 (5.6) 8 (17.4) 0 12 (8.8) 0.04

Cancers before diagnosis of MPN 4 (5.6) 3 (6.5) 2 (11.1) 9 (6.6) 0.71

Cancers after diagnosis of MPN 3 (4.2) 4 (8.7) 0 7 (5.1) 0.47

Transformation < 0.01

Myelofibrosis 4 (5.6) 1 (2.2) 0 5 (3.7)

MDS 0 1 (2.2) 0 1 (0.7)

AML 1 (1.4) 0 4 (22.2) 5 (3.7)

Values are presented as median (range), number (%), or mean ± SD.
ET, essential thrombocythemia; PV, polycythemia vera; PMF, primary myelofibrosis; WBC, white blood cell; LDH, lactate 
dehydrogenase; eGFR, estimated glomerular filtration rate; IHD, ischemic heart disease; DVT, deep-vein thrombosis, PTE, 
pulmonary thromboembolism; MPN, myeloproliferative neoplasm; MDS, myelodysplastic syndrome; AML, acute myeloid 
leukemia.
aAngina pectoris including myocardial infarction. 
bCerebral hemorrhage and cerebral infarction. 
cArterial aneurism and thrombosis, intermittent claudication. 
dProteinuria (> 3 g/day) or glomerulonephritis.
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prevalence of CKD in patients with BCR-ABL1-negative 
MPN was much higher than that in the general popula-
tion. These results are consistent with a recent Danish 

study on CKD in patients with Philadelphia-negative 
MPN, which reported that the prevalence of CKD in 
such patients was 29% (27% with CKD stage 3, 2% with 

Table 2. Kidney disease and urinary abnormalities (n = 136) 

Variable ET (n = 72) PV (n = 46) PMF (n = 18) Total (n = 136)

None 47 (65.3) 20 (43.5) 10 (55.6) 77 (56.6)

Microscopic hematuria 8 (11.1) 5 (10.9) 2 (11.1) 15 (11.0)

Mild-to-moderate proteinuria 13 (18.0) 12 (26.1) 6 (33.3) 31 (22.8)

Massive proteinuria (> 3 g/day) 4 (5.6) 6 (13.0) 0 10 (7.4)

Glomerulonephritis 0 3 (6.5) 0 3 (2.2)

Values are presented as number (%).

ET, essential thrombocythemia; PV, polycythemia vera; PMF, primary myelofibrosis.

Table 3. Estimated glomerular filtration rate at diagnosis (n = 136)

eGFR, mL/min/1.73 m2 ET (n = 72) PV (n = 46) PMF (n = 18) Total (n = 136) Total cumulative, %

15–29a 0 0 0 0 0

30–44b 4 (5.6) 2 (4.3) 0 6 (4.4) 4.4

45–59b 8 (11.1) 1 (2.2) 0 9 (6.6) 11.0

60–74 15 (20.8) 15 (32.6) 6 (33.3) 36 (26.5) 37.5

75–89 20 (27.8) 11 (23.9) 3 (16.7) 34 (25.0) 62.5

≥ 90 25 (34.7) 17 (37.0) 9 (50.0) 51 (37.5) 100

Values are presented as number (%).
eGFR, estimated glomerular filtration rate; ET, essential thrombocythemia; PV, polycythemia vera; PMF, primary myelofibrosis.
aLevel of eGFR qualifies as chronic kidney disease (CKD) stage 4. 
bLevel of eGFR qualifies as CKD stage 3.

Figure 1. Linear regression lines of estimated glomerular filtration rate (eGFR) (mL/min/1.73 m2) versus time (years) in all pa-
tients, diagnostic groups (A), and according to hydroxyurea treatment (B). Coefficients for change of eGFR per year (slope) and 
estimated baseline mean eGFR (intercepts) are presented (Table 4). ET, essential thrombocythemia; PV, polycythemia vera; 
PMF, primary myelofibrosis; HU, hydroxyurea.
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Table 4. Linear regressiona in the different groups (n = 83)

Variable
Baseline Regression coefficient

Mean eGFR (95% CI) p value Change in eGFR per year (95% CI) p value

All patients 80.2 (76.0 to 84.4) 0.51 (–0.30 to 1.33)

Groups 0.79 0.06

ET 79.5 (73.8 to 85.3) –0.15 (–1.28 to 0.99)

PV 80.2 (73.0 to 87.4) 1.59 (0.28 to 2.90)

PMF 85.7 (67.1 to 104.3) –1.60 (–4.03 to 0.83)

Hydroxyurea-treated 0.03 0.33

Yes 76.0 (70.4 to 81.5) 1.55 (0.56 to 2.54)

No 85.4 (79.1 to 91.7) –0.95 (–2.34 to 0.43)

eGFR, estimated glomerular filtration rate; CI, confidence interval; ET, essential thrombocythemia; PV, polycythemia vera; 
PMF, primary myelofibrosis.
aLinear regression of eGFR (mL/min/1.73 m2) versus time (years) in all patients, diagnostic groups, and according to hydroxy-
urea treatment.

Table 5. Patient characteristics according to annual change in eGFR (n = 83) 

Characteristic
Annual change in eGFR

Rapid eGFR loss (< –3)
(n = 17)

Mild decline or increase (> –3)
(n = 66)

p value

Age, yr 64.1 ± 10.4 57.0 ± 15.1 0.07

Female sex 6 (35.3) 27 (40.9) 0.67

Hypertension 8 (47.1) 25 (37.9) 0.49

Diabetes mellitus 5 (29.4) 9 (13.6) 0.15

Smokers or prior smokers 7 (41.2) 20 (30.3) 0.39

Strokea 3 (17.6) 13 (19.7) 1.00

Ischemic heart diseaseb 3 (17.6) 6 (9.1) 0.38

Other atherosclerotic diseasec 1 (5.9) 4 (6.1) 1.00

Kidney diseased 4 (23.5) 4 (6.1) 0.05

Diagnosis  0.09

ET 9 (52.9) 37 (56.1)

PV 5 (29.4) 27 (40.9)

PMF 3 (17.6) 2 (3.0)

Laboratory findings at diagnosis

Neutrophil > 7.0 × 109/L 13 (76.5) 33 (50) 0.05

Monocyte > 0.7 × 109/L 9 (52.9) 19 (28.8) 0.06

LDH > 500 U/L 9 (52.9) 17 (25.8) 0.03

eGFR, mL/min/1.73 m2 80.5 ± 20.4 80.1 ± 19.1 0.94

Hydroxyurea-treated 7 (41.2) 39 (59.1) 0.19

Values are presented as mean ± SD or number (%).
eGFR, estimated glomerular filtration rate; ET, essential thrombocythemia; PV, polycythemia vera; PMF, primary myelofibro-
sis; LDH, lactate dehydrogenase.
aCerebral hemorrhage and cerebral infarction. 
bAngina pectoris including myocardial infarction. 
cArterial aneurism and thrombosis, intermittent claudication. 
dProteinuria (> 3 g/day) or glomerulonephritis. 
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CKD stage 4) [13]. The frequency of CKD in patients with 
BCR-ABL1-negative MPN tended to be higher than in 
each age group of the general population, except for the 
60 to 69 years of age group (7.1% vs. 1.3%, 6.9% vs. 2.9%, 
2.6% vs. 7.9%, and 24.4% vs. 20.4% in patients of < 49, 50 
to 59, 60 to 69, and > 70 years of age, respectively). These 
results suggest that MPN itself might have a deteriorat-
ing impact on kidney function even before the time of 
diagnosis.

In terms of progression patterns of kidney function, 
overall, patients showed an increase in eGFR by 0.51 
mL/min/1.73 m2. In particular, patients with PV, and 
those treated with hydroxyurea, showed a statistical-
ly significant increases in eGFR (1.59 mL/min/1.73 m2, 
p = 0.02; 1.55 mL/min/1.73 m2, p = 0.02, respectively). In 
total, 45 patients (54.2%) showed improvements in kid-
ney function during the study. This improvement can 
be attributed to various factors. First, patients with PV 
have high hematocrits and hyperviscosity, which might 
lead to a high incidence of hypertension. Additionally, 
hyperviscosity causes impaired microvascular circula-
tion. Second, elevated leukocytes and platelet counts are 
known to cause atherothrombosis and inflammatory 
immune responses by “platelet-leukocyte interactions” 
[18]. These phenomena may be attenuated by cytoreduc-
tive therapy, such as treatment with HU or phlebotomy 
and low-dose aspirin. Third, hyperuricemia is known to 
increased blood pressure and decrease GFR by inducing 
endothelial dysfunction [19-21]. Thus, allopurinol may 
be helpful in improving kidney function by reducing 
uric acid levels. However, a considerable number of pa-
tients (20.5%) showed rapid eGFR loss during the study. 
More patients with rapid loss of eGFR were found to 
have high neutrophil (> 7.0 × 109/L) and monocyte (> 0.7 
× 109/L) counts and high LDH (> 500 IU/L) levels at diag-
nosis. In a recent study by Christensen et al. [13], eGFR 
and log monocyte count showed a significant negative 
correlation in all Philadelphia-negative MPN patients (r 
= –0.11, p < 0.01). There are several lines of evidence on 
chronic inflammatory effects of elevated cell counts re-
lated to MPN. Skov et al. [22] reported that MPN may be 
closely associated with chronic inflammatory disorders 
because molecular profiling of peripheral blood cells 
demonstrated aberrant expression of genes involved 
in inflammatory responses, mainly in granulocytes or 
CD34+ cells. Additionally, several studies on the patho-

genesis of PMF reported that myelofibrosis could be a 
reactive process, mediated by megakaryocyte-derived 
overproduction of growth factors, such as platelet-de-
rived growth factor and transforming growth factor β 
[23,24]. Taken together, chronic inflammation related to 
MPN may be closely associated with the progression of 
kidney function.
 Our study had several limitations. The difference in 
the prevalence of CKD between Danish study and our 
study (29% vs. 11%) may be related with following factors 
[13]. First, this was a retrospective uncontrolled study, so 
there may be unavoidable confounding factors such as 
selection bias. Second, creatinine level may not repre-
sent the eGFR precisely, because it is influenced by var-
ious factors including body composition (e.g., muscle 
mass) and medications. Additionally, the MDRD equa-
tion is known to have decreased reliability and accuracy 
in extremes of GFR [25]. Thus, a considerable number of 
elderly patients may have overestimated eGFRs (58% of 
the patients were more than 60 years old in our study). 
Third, the large differences in sample size among the 
groups limits the conclusions. MPN is a relatively rare 
disorder. Thus, it will not be easy to include a sufficient 
number of patients from a single institution. However, 
this retrospective study is the first report of MPN-relat-
ed kidney dysfunction in an Asian population. Hopeful-
ly, further well-designed prospective studies on renal 
complications in patients with MPN will be performed 
in the future.

In conclusion, patients with BCR-ABL1-negative MPN 
have a high incidence of CKD. The renal impairment 
tends to be related to elevated blood cell counts. Thus, 
we suggest that active cytoreductive therapy and close 
renal function monitoring could improve renal func-
tion or prevent further deterioration in these patients.

KEY MESSAGE

1. Chronic kidney disease is prevalent in patients 
with BCR-ABL1-negative myeloproliferative 
neoplasm. 

2. Cytoreductive therapy has the potential to im-
prove kidney function by reducing chronic in-
flammation and improving the microcirculation.
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