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ABSTRACT 

Introduction: The world estimate points to prostate cancer as the second most frequent cancer in men 

worldwide, and radiotherapy is an important modality of curative treatment to manage this neoplasm. The 

prevalence and impact of cancer-related anemia are not widely known and may be overlooked or considered 

clinically significant. It is believed that the results and toxicity of radiation therapy in the treatment of prostate 

cancer may be influenced by hemoglobin levels in the blood. Objective: To evaluate hemoglobin levels in 

patients with prostate cancer before and after radiotherapy treatment. Methods: This was a retrospective and 

longitudinal study of patients diagnosed with malignant prostate cancer who underwent external radiotherapy. 

Hemoglobin levels were measured before radiotherapy and after completion of treatment (20-40 days). 

Anemia was defined by the World Health Organization as values below 13 g/dl. The classification of the risk 

of prostate cancer recurrence was based on the National Comprehensive Cancer Network risk criteria. Results: 

Forty patients were evaluated with measurement of hemoglobin levels before and after radiotherapy treatment. 

The mean age was 67 years. According to the classification of the risk group, 4 patients were at low risk 

(10%), 27 patients were at intermediate risk (67.5%), and 9 patients were at high risk (22.5%). Mean pre-

radiotherapy hemoglobin levels were 13.3 g/dL and mean post-radiotherapy hemoglobin levels were 10.4 

g/dL, p < 0.0001. Conclusion: In this study, a reduction in serum hemoglobin levels was observed after 

radiotherapy, highlighting the need for better monitoring of these patients. 
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INTRODUCTION 

The world estimate points to prostate cancer as the second most frequent cancer in men 

worldwide1, and radiotherapy is an important curative treatment modality in the management of this 

neoplasm. The prevalence and impact of cancer-related anemia are not widely known and may be 

overlooked or considered clinically significant. However, the restoration of normal hemoglobin (Hb) 

concentrations in patients undergoing radiotherapy has the potential to improve local tumor control 

and survival, as well as significantly improve patient quality of life2. While there is emerging data on 

the importance of Hb levels in some cancers, there is limited published data on its role in prostate 

cancer. It is believed that the results and toxicity of radiotherapy in the treatment of prostate cancer 

may be influenced by blood levels of Hb3. 

 

OBJECTIVE  

To assess hemoglobin (Hb) levels in prostate cancer patients before and after radiation 

therapy treatment.  

 

METHODS 

This was a retrospective, longitudinal study of patients diagnosed with malignant prostate 

neoplasms who underwent external radiotherapy. Hb levels were measured before radiotherapy and 

after completion of treatment (20-40 days). Anemia was defined by the World Health Organization 

(WHO) as men with values lower than 13 g/dl4. The classification of the risk of prostate cancer 

recurrence was based on the National Comprehensive Cancer Network (NCCN) risk criteria5, with 

patients classified as low risk, favorable intermediate and unfavorable intermediate, and high-risk 

groups. PSA levels were also assessed. Patients indicated for hormonal blockade (central and/or 

peripheral) started hormonal treatment after Hb collection and measurement in this study. Inclusion 

criteria: prostate neoplasm with confirmatory histopathological diagnosis, referred for radiotherapy 

with or without antiandrogen therapy. Exclusion criteria: metastatic disease, initiation of 

chemotherapy, or hematologic diseases. For the descriptive statistical analysis of the collected data, 

the Statistical Package for the Social Sciences (SPSS), version 23.0, was used. Only results with a 

significance level of 5% probability (P £ 0.05) and a 95% confidence interval were considered. The 

study was approved by the Research Ethics Committee of the Faculty of Medicine of the 

Universidade Federal Fluminense - CAAE: 58121422.1.0000.5243.  

 

RESULTS  

Forty patients were evaluated with measurement of Hb levels before and after radiotherapy 

treatment. The mean age was 67 years (range 55-79 / 95% CI 65-69 / SD ± 5.4). The mean PSA was 
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13.5 ng/ml (3.2-70/95%CI 11.0-16.0/SD ± 12.2). According to the classification of the risk group, 4 

patients were at low risk (10%), 27 patients were at intermediate risk (67.5%), and 9 patients were at 

high risk (22.5%). Patients received an external radiotherapy dose of 70 Gy in 28 fractions (moderate 

hypofractionation). Table 1 shows the general characteristics of the patients evaluated. 

 

Table 1 – General characteristics of patients 

 n % 

Race 

White 14 35% 

Brown / Black 26 65% 

Smoking 

Yes 07 17,5% 

No 33 82,5% 

Alcohol use 

Yes 13 32,5% 

No 27 67,5% 

Staging 

T1 07 17,5% 

T2 33 82,5% 

ISUP (International Society of Urulogical Pathology) 

1 20 50,0% 

2 07 17,5% 

3 06 15% 

4 07 17,5% 

 

Mean pre-radiotherapy Hb levels were 13.3 g/dL (range 12-16.5/95% CI 13.0-13.6/SD ± 0.9), 

and mean post-radiotherapy Hb levels were 10.4 g/dL (range 9-13/95% CI 10.0-10.7/SD ± 1.1), with 

a statistically significant difference, p < 0.0001. DISCUSSION It has been suggested that prostate 

cancer survival outcomes and radiotherapy toxicity may be influenced by Hb levels. The Trans-

Tasman Radiation Therapy Oncology Group (RTOG 96.01) study reported late radiation toxicity at 

its median 5-year follow-up of 818 prostate cancer patients treated with androgen deprivation therapy 

and radiotherapy. They found that patients with higher pre-treatment Hb had a reduction in late rectal 

toxicity6. In our study, a lower Hb level was observed after radiotherapy. NCCN guidelines 

recommend transfusion or erythropoietin for symptomatic patients with Hb of 10-11 g/dL and state 

that erythropoietin should be strongly considered if Hb falls below 10 g/dL. These recommendations 

were based on studies that showed an improvement in the quality of life of cancer patients, but not in 

their survival with the correction of anemia5.  

 

CONCLUSION  

In this study, a reduction in serum Hb levels was observed after radiotherapy, highlighting the 

need for better monitoring of these patients. 
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