
Secondary solid tumors and lymphoma in patients with essential 
thrombocythemia and polycythemia vera – single center 
experience

Lucia Masarova1, Mohamad Cherry2, Kate J. Newberry2, Zeev Estrov1, Jorge E. Cortes1, 
Hagop M. Kantarjian1, and Srdan Verstovsek1

1Department of Leukemia, The University of Texas MD Anderson Cancer Center, Houston, TX, 
USA

2Department of Hematology and Oncology, The University of Oklahoma Stephenson Cancer 
Center, Oklahoma City, OK, USA

Essential thrombocythemia (ET) and polycythemia vera (PV) are chronic myeloproliferative 

neoplasms (MPNs) with increased risk of thrombosis, and evolution to myelofibrosis or 

acute myeloid leukemia [1]. Some of the therapeutic agents commonly used as therapy for 

ET and PV, such as alkylating agents, pipobroman, and radioactive phosphorus, have been 

associated with an increased risk of leukemic transformation [1, 2, 3]. In recent years, 

several large population based studies conducted in Italy [4], Denmark [5] or Sweden [6] 

have shown an increased risk of developing a secondary solid tumor or lymphoid 

malignancy in patients with ET and PV in comparison to the general population. Whether 

the therapy these patients received had a role in the development of these secondary 

malignancies is not clear.

Herein, we present the findings of a retrospective study of all patients with ET and PV 

evaluated at MD Anderson Cancer Center between 1960 and 2014. We measured the 

prevalence of secondary malignancies in these patients and their possible association with 

the treatment received. Of 445 patients with a confirmed diagnosis of ET or PV, 27 were 

excluded from the analysis because they were lost to follow-up after the first visit. Among 

the remaining 417 patients (4,063 person-years), 168 were diagnosed with ET and 249 with 

PV, with a female:male ratio of 1.4:1. We identified 32 patients who developed a secondary 

malignancy (24 non-hematologic and 8 hematologic), excluding all types of leukemia, 

carcinomas in situ, superficial bladder carcinoma, and non-melanoma skin cancers. The 

results are summarized in Table 1. The cumulative incidence of second malignancy was 

7.7% (person/years of follow up = 8 person per 1000 years). Although the calculated 

standardized incidence ratios (SIRs) were suggestive of an increased probability of 

developing SM among patients with ET/PV as compared to general US population (e.g. for 

melanoma, thyroid carcinoma, sarcomas, NHL), the only statistically significant results were 

seen for NHL, likely because fewer than 5 cases were observed in the other SM types. SIR 

calculations are shown in Suppl. Tables 1 & 2. The median follow up from ET/PV diagnosis 

was 108 months and median follow up from presentation to our institution was 69 months: 

44% of patients were followed for more than 10 years from initial diagnosis. The median 

time from diagnosis of ET or PV to diagnosis of a secondary malignancy was 82 months and 
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was shorter for non-hematologic secondary malignancies than for hematologic secondary 

malignancies (62 months vs 128 months, respectively). No statistically significant 

differences in demographics or clinical characteristics were noted between patients with and 

without secondary malignancies (Supplemental Table 3). However, we observed statistically 

significant differences in clinical characteristics between treated and non-treated patients 

(Supplemental Table 4). Among 358 patients (85.6%) who received cytotoxic therapy for 

their ET/PV, 53% have received more than one myelosuppressive drug during follow-up, 

with hydroxyurea in combination with various other agents used most often (180 patients), 

followed by anagrelide (140 patients) and interferon (89 patients). Alkylating agents were 

used in 31 patients [busulfan in 12, thiotepa in 5]. All patients treated with alkylating agents 

were also treated with hydroxyurea, anagrelide or interferon (either before or after treatment 

with the alkylating agent). Surprisingly, we observed a significantly higher number of 

secondary malignancies in patients who had received no prior therapy (17%), as compared 

with patients who received monotherapy (9.6%) or multiple therapies (4%) (chi-square 

value = 11.952, p=0.003). However, this finding should be taken with caution. The results 

could be biased by the character of our institution, which is a referral center, and therefore 

by patient selection. For example, secondary malignancies were noted in 9 patients treated 

with hydroxyurea; however, these patients were older, and the secondary cancers occurred 

after a relatively short time on treatment (median, 3 years). In addition, many of them had 

other existing cancer-risk factors, such as a prolonged (20+ years) smoking history in all 

patients diagnosed with lung carcinoma or colonic polyposis in the patient diagnosed with 

colorectal carcinoma. The retrospective nature of our analysis does not permit us to reach 

definitive conclusions regarding the overall risk of developing secondary malignancies in 

patients with ET and PV in relation to type of therapy received.

In summary, our results appear to support previously published findings [2] that secondary 

malignancies occur in patients with ET and PV regardless of treatment received.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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