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INTRODUCTION RESULTS

« The most common non-hematologic malignancies were skin cancers (22.1/1000 PY) followed by
prostate cancer (8.1/1000 PY) and breast cancer (6.7/1000 PY) (Figure 3)

* 9.1% (1830 patients) reported at least one skin cancer in the post-index period, with 8.3% (1659
patients) experiencing non-melanoma skin cancer (NMSC) and 1.4% (286 patients) experiencing
melanoma (Figure 3)

o The post-index period prevalence rate of NMSC was 6-times higher versus the rate of melanoma

(19.8 vs. 3.3/1000 PY) : .
o Among NMSCs, the rate of basal cell carcinoma was higher than the rate of squamous cell Second Cancers Associated with Common PV Treatments

carcinoma (8.7 vs. 6.9/1000 PY). However, the highest rate was observed for non-specific or « Within the subset of 17,402 patients with pre-index medication data, 20.2% (n=3512) were exposed to at least
unspecified malignant neoplasms (8.9/1000 PY). 4 weeks of HU (without ruxolitinib) at any time; 19.0% (n=3314) were treated with phlebotomy only

The rate of any second malignancy subsequent to treatment was >2.5-times higher in the HU vs. phlebotomy
group (140.4 vs. 55.3/1000 PY) (Table 1)

Rates of skin cancers were nearly 2-times higher in the HU vs. PHL group for any skin cancer (31.6 vs.
17.7/1000 PY), NMSC (28.8 vs. 15.7/1000 PY), and melanoma (4.5 vs. 2.9/1000 PY) (Table 1)

* In Figures 3 and 4, the strongest predictors of skin cancers were older age (>60 years), history of cancer,
elevated white blood cell count 225 x 103/uL, and male sex

 After controlling for demographic and clinical covariates, 4 weeks (minimum) exposure to HU was associated
with a higher hazard of incident skin cancers (hazard ratio [HR] 1.33; 95% CI: 1.17, 1.50) (Figure 4)

 In contrast, phlebotomy treatment was not associated with incident skin cancers (HR 0.92, 95% CI: 0.74-1.13)
after controlling for other covariates (Figure 5)

« 20,089 patients with PV qualified for this retrospective study (mean age, 63.0 years; 57.8%
male; 88.6% Caucasian) (Figure 2)

« Polycythemia vera (PV) is a chronic myeloproliferative neoplasm
(MPN) associated with risk of leukemic or fibrotic progression’

In addition to the known risk of disease transformation, patients
with MPNs have a 60% higher risk of developing second
non-hematologic cancers compared to matched controls

o Skin cancers are among the most prevalent second cancers,
with a reported 2.8-fold increase in risk of non-melanoma skin
cancer (NMSC)?

We used data for 2007-2019 from a large US electronic health
records database to examine the overall frequency of second o
cancers in patients with a primary PV diagnosis and compared Preliminary Cohort: met all

Figure 2. Patient Population

82,947 Inclusion criteria
« 22 PV diagnosis codes, with 260 days between 1st and last diagnosis code

» Index date on 1st PV diagnosis code preceded by at least 1 year of EHR data
» Atleast 1 year of EHR data or death post-index date

21 PV diagnosis at any time
(ICD-10 D45; ICD-9 238.4)

Exclusion counts: N=55,798

« PV diagnosis code on only 1 date

» Lacks a PV diagnosis code after at least 1 year of EHR data

» Lacks required year of post-index EHR data or death within 1 year
» Lacks 2 PV diagnosis codes at least 60 days apart

* Ambiguous death date

Risk Factors for Skin Cancers

Figure 4. Forest Plot with Predictors of Skin Cancers, Rank-Ordered by Highest Significant HRs,
for Patients with Pre-index Medication Data Who Were Exposed to at Least 4+ Weeks of HU
Without Ruxolitinib

inclusion criteria

those who were treated with hydroxyurea (HU) versus phlebotomy
(PHL) only

METHODS

Data Source

The Optum® MarketClarity Database contains HIPAA-compliant,

Additional exclusion criteria: N=7060
20,089 « Patients <18 years

Cancer Study Cohort » Diagnosis of secondary PV pre-index
* Pre-index leukemia, MDS, myelofibrosis, or stem cell transplant

EHR, electronic health record; PV, polycythemia vera; MDS, myelodysplastic syndrome.

* 15.5% of patients (n=3112) had evidence of a pre-index cancer
« Median duration of follow-up was 4.3 years (Q1-Q3 2.4-5.9)

Cancer Prevalence

» 35.7% of patients (n=7181) reported at least one second cancer in the post-index period
(“post-index period prevalence”)

» The rate of second cancers in the post-index period was 109.7 events per 1000 patient years
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Table 1. Rates of Second Malignancies in Patients with PV Treated with Hydroxyurea vs. Phlebotomy
Only

Patients treated Patients treated with
with hydroxyurea phlebotomy only
Malignancy type (n=3512) (n=3314)

I - S N I S S T

Any malignancy 50.7 140.4 21.6 95.3 <0.0001

Skin cancer 13.8 31.6 7.4 17.7 <0.0001
Non-melanoma skin cancer 12.7 28.8 6.6 15.7 <0.0001
Malignant neoplasm 6.1 13.4 2.7 6.2 <0.0001
Squamous cell carcinoma 5.7 12.5 2.5 5.8 <0.0001

de-identified data from a cumulative population of >105 million (PY) 0
patients in the United States, including those with all insurance types
and those who were uninsured (Figure 1)

Hazard Ratio Basal cell carcinoma 55 12.0 3.0 7.0 <0.0001
Carcinoma in situ 3.0 6.5 1.2 2.8 <(0.0001
Melanoma 2.1 4.5 1.3 2.9 0.0219

Myelofibrosis 13.8 30.6 2.8 6.4 <0.0001
Non-AML leukemias 11.0 23.9 3.0 6.9 <0.0001

*Charlson Comorbidity Score was modeled as a continuous variable.
Cl, confidence interval; HU, hydroxyurea; HR, hazard ratio; WBC, white blood cell. Model also adjusted for geographical region and smoking status.

Figure 3. Post-Index Period Prevalence of Second Cancers in Patients with PV (N=20,089)

Figure 1. Data Source Methods Figure 5. Forest Plot with Predictors of Skin Cancers, Rank-Ordered by Highest Significant HRs,

' ) HR (95% Cl)
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« Patients were indexed at the 1st diagnosis code of PV preceded by =1 year of EHR data
« 21 year of follow-up data (post-index date) was required unless the patient died during this

» Exclusions: Patients with pre-index evidence of secondary polycythemia, leukemia,

period among patients =18 years old
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» A subset of patients with available pre-index medication data was used to evaluate | | ' ' : 29 29 28 2.2
differences in post-treatment cancer prevalence by treatment groups ' '
« Patients with a minimum of 4 weeks of HU treatment at any time were compared with
5 N

patients with phlebotomy-only treatment

Cancer in situ 14 3.1 0.6 1.3 0.0017
Acute myeloid leukemia 1.4 2.9 0.5 1.0 0.0001
Colorectal cancer 14 2.9 0.8 1.8 0.0581

Hazard Ratio 2Rate represents number of events per 1000 patient years.
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Charlson Comorbidity Score* 1.04 (1.01, 1.06)

Cancer Outcomes Phlebotomy Only : 0.92 (0.74, 1.13)

 Post-index period prevalence of second cancers was evaluated for all rorcont = bor 1000 Y 0
patients. Second cancers were identified at first occurrence of a
diagnosis code (ICD-9 or ICD-10) for a defined cancer in
retrospective electronic health records.

o ‘Any malignancy’ included over 3000 diagnostic codes
o ‘Non-AML leukemias’ included 237 diagnostic codes
« Cancer events were counted once per patient, per type of cancer

CONCLUSIONS REFERENCES
* Analysis of post-treatment cancer rates used a subset of patients with
pre-index medication data in EHR or linked claims data (n=17,402) 1. Tefferi A and Barbui T. Am J Hematol. 2017;92:94-108.

and excluded non-skin cancer types identified prior to treatment and In this large retrospective study of US patients, we found that patients with PV had high 2. Landtblom AR, et al. Leukemia. 2018;32:2203-10.
skin cancer types recurring post-treatment with a gap of <30 days rates of secondary malignancies

since the prior diagnosis o The highest rates were observed for skin cancers, driven by the frequency of NMSC

o The association of treatment group and second cancers was Patients treated with HU had nearly twice the rate of skin cancers (including NMSC and
examined with Chi-square tests melanoma) compared to PHL-only treated patients

o Cox Proportional Hazards models were used to evaluate the Exposure to HU was a significant predictor of skin cancers after controlling for other
predictors of incident skin cancers in the post-index period using demographic and clinical variables

pre-inFlex tr.eatments a.n.d conditions as pred-ict.ors | The strongest predictors of skin cancers were older age (260 years), history of
o Covariates included clinical and demographic information (age, malignancy, elevated white blood cell count 225 x 103/uL, and male sex

sex, race, region, comorbid or pre-existing medical conditions and Although the mechanisms contributing to the increased risk of cancers are not fully

laboratory values) understood, the inherent risk associated with PV appears to be further increased by
o P-values were not adjusted for multiplicity exposure to HU

*Charlson Comorbidity Score was modeled as a continuous variable.

AML, acute myeloid leukemia, PY, patient years. Cl, confidence interval; HR, hazard ratio; WBC, white blood cell. Model also adjusted for geographical region and smoking status.
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