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Conventional interferon-a 2b versus hydroxyurea for 
newly-diagnosed patients with polycythemia vera in 
a real world setting: a retrospective study based on 
286 patients from a single center 

 
Polycythemia vera (PV) is a myeloproliferative neo-

plasm (MPN) characterized by clonal proliferation of mul-
tipotent bone marrow progenitors.1 A clinical trial investi-
gating the efficacy of pegylated interferon (IFN) for PV 
and essential thrombocytosis is ongoing in China. 
However, as only conventional IFN and hydroxyurea 
(HU) are covered by Chinese basic medical insurance, 
these cytoreductive agents are recommended as first-line 
treatment by the consensus of Chinese experts for the 
diagnosis and treatment of PV, including low-risk 
patients.2 

As the difference in efficacy between conventional IFN 
and HU for newly-diagnosed PV is undefined, we retro-
spectively analyzed data of 286 newly-diagnosed PV 
patients who were treated at the Institute of Hematology 
and Blood Diseases Hospital, Chinese Academy of 
Medical Sciences between June 1, 2007 and February 28, 
2020. All patients received conventional IFN-a 2b or HU 
for at least 6 months. Patients were excluded if they 
changed groups. The flowchart for patient selection is 
shown in the Online Supplementary Figure S1A. Cases were 
diagnosed in accordance with the 2016 World Health 
Organization diagnostic definitions.3  

Conventional IFN-a 2b was recommended first for 
young (age <60 years old) patients and older patients 
without contraindications. HU was usually recommended 
for other patients. In total, 82 and 204 patients received 
single-agent conventional IFN-a 2b (IFN cohort) and sin-
gle-agent HU (HU cohort), respectively. Generally, the ini-
tial dose of conventional IFN-a 2b was 3×106 IU three 
times per week; the initial dose of HU was 20 mg/kg/day. 
Treatment schedules were adjusted by monitoring periph-
eral blood counts with the target of hematocrit (HCT) 
<45%.  

Quantitative measurements of the JAK2 V617F variant 
allele frequency (VAF) were performed by real-time poly-

merase chain reaction (PCR) as previously described.4 
Hematologic and molecular responses were evaluated in 
accordance with the revised response criteria of the 
European LeukemiaNet (ELN) and International Working 
Group-Myeloproliferative Neoplasms Research and 
Treatment (IWG-MRT).5 Complete hematologic remis-
sion (CHR) was defined as HCT <45% without phleboto-
my, white blood cell (WBC) <10×109/L, and platelets 
≤400×109/L. Complete molecular response (CMR) was 
defined as indetectable JAK2 V617F mutation. Partial 
molecular response (PMR) applied only to patients with 
a JAK2 V617F VAF ≥20% before treatment and was 
defined as a ≥50% decrease in allele burden after treat-
ment.5 

The clinical and laboratory features of subjects in the 
IFN and HU cohorts are displayed in Table 1. The median 
treatment duration in the IFN and HU cohorts were 51 
months (interquartile range [IQR], 24–83 months) and 53 
months (IQR, 31–84 months), respectively. The duration 
of exposure to IFN or HU for each patient is shown in the 
Online Supplementary Figure S1B and C.  

Compared with the HU cohort, a higher proportion of 
patients in the IFN cohort achieved CHR (65% vs. 43%; 
P=0.001), control of HCT (72% vs. 43%; P=0.06), control 
of platelets (88% vs. 77%; P=0.04), and control of WBC 
(89% vs. 72%; P=0.002; Figure 1A) during follow-up.  

A higher proportion of low-risk subjects who received 
IFN achieved CHR compared with those who received 
HU (64% vs. 32%; P=0.001; Figure 2A). Consistently, 
high-risk subjects who received IFN also had a higher 
CHR rate than those who received single-agent HU (68% 
vs. 47%; P=0.06; Figure 2C). 

Interestingly, the median increase in mean corpuscular 
volume (MCV) from baseline, when patients achieved the 
best control of HCT, was 21.2 fL (IQR, 9.1–31.9 fL) in the 
HU cohort, which was much higher than in the IFN 
cohort (3.9 fL; IQR, −2.8–9.5; P<0.001). Because HCT 
equals the erythrocyte count multiplied by MCV, some 
patients in the HU cohort might have been phle-
botomized with normal RBC. 

The median duration from starting treatment to achiev-
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Table 1. Clinical features of the interferon and hydroxyurea cohorts at baseline. 
 Variables                                                                                         IFN (N = 82)                                    HU (N = 204)                                P-value 

 Age, years                                                                                                             51 (44-57)                                                  61 (52-67)                                           <0.001 
 Sex, female                                                                                                           50 (61%)                                                   104 (51%)                                              0.13 
 Palpable splenomegaly                                                                                      20 (26%)                                                    52 (27%)                                               0.83 
 Disease duration, month; median (range)                                                     0 (0-2)                                                        0 (0-2)                                                 0.31 
 Baseline hemoglobin, g/L                                                                             189 (177-209)                                            197 (187-210)                                           0.01 
 Baseline RBC, ×1012/L                                                                                      7.0 (6.3-7.6)                                               7.2 (6.5-7.8)                                            0.02 
 Baseline hematocrit, %                                                                                     58 (54-63)                                                  61 (57-65)                                             0.003 
 Baseline WBC, ×109/L                                                                                    12.6 (9.4-15.1)                                           13.1 (9.8-18.1)                                          0.15 
 Baseline platelet, ×109/L                                                                               464 (339-623)                                            424 (324-572)                                           0.40 
 Baseline MCV, fL                                                                                            84.0 (80.7-89.6)                                         85.4 (79.8-89.9)                                         0.99 
 JAK2 V617F mutation                                                                                          77 (94%)                                                   191 (94%)                                              0.93 
 Baseline JAK2 V617F VAF, %, (n=209)*                                                       56 (35-73）                                                59 (33-73)                                              0.62 
 Abnormal cytogenetics, % (n/N)                                                                    4% (2/49)                                                  4% (4/114)                                             1.00 
 Thrombosis pretreatment (n=406)                                                               23 (29%)                                                    69 (35%)                                               0.36 
 Thrombosis risk stratification (n=406)                                                                                                                                                                                          <0.001 
  Low risk                                                                                                                52 (65%)                                                    59 (30%)                                                    
  High risk                                                                                                               28 (35%)                                                   141 (70%)                                                   
 Follow-up from start of treatment, months                                                52 (35-91)                                                  55 (33-84)                                              0.82 
Data are presented as median (interquartile range [IQR]) or n (%), unless otherwise indicated. IFN: interferon; HU: hydroxyurea; RBC: red blood cell; WBC: white blood cell; 
MCV: median corpuscular volume; VAF: variant allele frequency; JAK2 V617F VAF in JAK2 V617F-mutated patients.
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Figure 1. Comparison of hematologic and molecular responses between the interferon and hydroxyurea cohorts. (A) Hematologic responses, (B) complete 
hematologic remission (CHR) rates over time, (C) molecular responses, and (D) dynamics of JAK2 V617F variant allele frequencies (VAF) over time are compared 
between the interferon (IFN) and hydroxyuera (HU) cohorts. In (D) the horizontal lines indicate median values; bars represent minimum and maximum values; 
boxes represent values included between the 25% and 75% percentiles. (E) JAK2v V617F VAF waterfall plot in the IFN (n=22) and HU (n=31) cohorts; the y-axis 
indicates the absolute change of the JAK2 V617F VAF from baseline to the best molecular response; each bar represents a patient; dotted lines represent medi-
an changes of the JAK2 V617F VAF in each group. IFN: conventional (non-pegylated) interferon; HCT: hematocrit; PLT: platelet; WBC: white blood cell; PMR: partial 
molecular response; Pts: patients. *P<0.05; **P<0.01; ***P<0.001.
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ing CHR was 11 months (IQR, 7–23 months) in the IFN 
cohort, which was shorter than in the HU cohort (19 
months; IQR, 10–47 months; P=0.001). Among the 
patients who achieved CHR, two (4%) and seven (7%) 
were lost during follow-up in the IFN and HU cohorts, 
respectively. Compared with the HU cohort, CHR rates in 
the IFN cohort were higher throughout the treatment 
duration and became significantly better after 3 years of 
continuous treatment (88% vs. 44%; P<0.001; Figure 1B), 
which was consistent with the results of the PROUD-PV 
and CONTINUATION-PV studies, which used pegylated 
IFN.6 

In addition to hematologic responses, the IFN cohort 
also showed better molecular responses than the HU 
cohort. In total, 31 and 40 patients had data regarding 
molecular responses in the IFN and HU cohorts, respec-
tively. The median JAK2 V617F VAF at baseline were not 
significantly different between the IFN and HU cohorts 
(68% [IQR, 51–78%] vs. 62% [IQR, 40–70%]; P=0.21). 
Only one patient in the IFN cohort achieved CMR. The 
percentage of patients who obtained a JAK2 V617F VAF 

<10% was higher in the IFN (65%) than in the HU (33%) 
cohort (P=0.007; Figure 1C). Among patients with base-
line JAK2  VAFs ≥20%, 95% (19/20) achieved PMR in the 
IFN and 59% (17/29) in the HU cohorts (P=0.007; Figure 
1C). The median change in JAK2 V617F VAF from base-
line to the best molecular response in the IFN and HU 
cohorts was −58% (IQR, −69% to −34%) and −30% 
(IQR, −51% to –0.4%) (P=0.001; Figure 1E). Finally, the 
JAK2 V617F VAF in the IFN cohort was significantly lower 
than in the HU cohort after 3 years of continuous treat-
ment (Figure 1D).  

Because the IFN cohort was younger than the HU 
cohort, we compared treatment responses between 
patients in the IFN and HU cohorts matched for age and 
sex. The baseline peripheral blood counts, JAK2 V617F 
allele burdens, follow-ups, and thrombosis risk stratifica-
tions were balanced between the two matched cohorts 
(Online Supplementary Figure S2A). The CHR rate (66% 
[44/67] vs. 34% [23/67]; P=0.001; Online Supplementary 
Figure S2B), control of HCT rate (73% [49/67] vs. 54% 
[36/67]; P=0.03; Online Supplementary Figure S2B), and 
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Figure 2. Comparison of hematologic and molecular responses between the interferon and hydroxyurea cohorts stratified by thrombosis risk. Hematologic (A) 
and molecular (B) responses of low-risk patients. Hematologic (C) and molecular (D) responses of high-risk patients. IFN: interferon; HU: hydroxyurea; RBC: red 
blood cell; WBC: white blood cell; HCT: hematocrit; PLT: platelet; VAF: variant allele frequency; IQR: interquartile range; *JAK2 V617F VAF in JAK2 V617F-mutated 
patients; CHR: complete hematologic remission; PMR: partial molecular response. *P<0.05; **P<0.01; ***P<0.001.
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PMR rate (95% [18/19] vs. 62% [8/13]; P=0.029; Online 
Supplementary Figure S2C) were significantly higher in the 
IFN cohort than in the HU cohort when matched for age 
and sex. When patients were stratified by thrombosis-
risk, the CHR rate in the IFN cohort was higher than in 
the HU cohort for age- and sex-matched low-risk (63% 
[24/38] vs. 26% [9/35]; P=0.002) and high-risk (70% 
[19/27] vs. 45% [14/31]; P=0.067) patients.  

In total, 14 of 82 subjects (17%) discontinued IFN treat-
ment for the following reasons: normalized peripheral 
blood counts (n=8, 57%), adverse effects (n=2, 14%), dis-
ease progression (n=1, 7%), and unknown reasons (n=3, 
21%). Fever was the most common adverse effect of IFN, 
which was reported in 23% (14/62) of patients, followed 
by bone pain in 11% (7/62) of patients.  

Post-treatment thrombotic events occurred in two (2%) 
and six (3%) patients in the IFN and HU cohorts. The 
thrombosis rates were 0.5% (95% confidence interval 
[CI]: 0–1.1) patients per year for the IFN cohort and 0.7% 
(95% CI: 0.2–1.2) for the HU cohort. These rates were 
much lower than those published in a previous study 
(2.62%; 95% CI: 2.34–2.94 patients per year).7 In our 
study, the thrombosis rate in the low-risk cohort (95% CI: 
0.6% [0.2–0.9]) was lower than that of low-risk PV 
patients treated by phlebotomy, as reported by Barbui et 
al. (95% CI: 2.0% [1.5-2.5]).8  

The lower incidence of thrombosis in this study com-
pared with previous studies might be related to racial dif-
ferences in thromboembolism between Asian and 
Western populations. This is related to differences in 
genetic polymorphisms and environmental factors, such 
as obesity and healthcare facilities.9,10 For instance, a study 
reported that Japanese patients with paroxysmal noctur-
nal hemoglobinuria (PNH) had a significantly lower inci-
dence of thrombosis than American PNH patients.11 
Moreover, the ECLAP study and a matched study of 951 
patients with PV reported a benefit-risk profile of HU 
therapy over phlebotomy with respect to the lower rate of 
arterial thrombosis.12,13 Our findings suggested that early 
intervention with cytoreductive treatments for low-risk 
subjects rather than phlebotomy might also correlate with 
lower thrombosis rates. 

Thrombosis-free survival rates were not significantly 
different between the IFN and HU cohorts (P=0.81), simi-
lar results were found when adjusted by age (P=0.73; 
Online Supplementary Figure S3A). There was no significant 
difference in overall survival (P=0.99; Online Supplementary 
Figure S3B) or myelofibrosis-free survival (P=0.98; Online 
Supplementary Figure S3C) between the IFN and HU 
cohorts when adjusted by age. A previous retrospective 
study of PV patients reported that IFN reduced the risk of 
mortality and transformation into myelofibrosis compared 
with HU or phlebotomy.14 The different conclusions that 
we report might be due to the relatively short follow-up in 
our study. Finally, there was no significant difference in 
thrombosis-free survival (P=0.40), overall survival 
(P=0.55), or myelofibrosis-free survival (P=0.26) between 
patients who achieved PMR or not. 

A recent meta-analysis reported that CHR rates, throm-
botic complications, and treatment discontinuations 
owing to adverse events were not significantly different 
between pegylated and conventional IFN.15 In our study, 
conventional IFN-a 2b was a good choice for PV, showing 
better efficacy than HU and acceptable tolerance. 

In conclusion, this study found that the hematologic 
and molecular responses of newly-diagnosed PV to con-
ventional IFN-a 2b were better than to HU. There are lim-
itations to this study, such as it being a retrospective study 
from a single center with a short follow-up, a mixture of 

low- and high-risk patients, and only a few patients who 
were tested for molecular responses, which are all sources 
of potential bias. 
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