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Abstract:

Aim: Clinical use of Recombinant Human Erythropoietin (rHuEPO) effectively increases the level of
Hemoglobin in blood and improve quality of life of patients.

Methods: Blood cancer patients is divided into two groups namely Treatment group and Control group.
There is altogether 24 patients in treatment gp to whom both chemotherapy and rHuEPO is given for 4
weeks. rHUEPO is given as 150u/kg, subcutaneously, three times a week. Blood routine checkup is done in
every week and iron is prescribed after 2 weeks.

Result: After 4 weeks of treatment, patients were evaluated for drugs effectiveness in both groups; total
effectiveness were 58.34% and 20% respectively, P >0.05; after 4 weeks of treatment, there was distinct
statistical significance. Comparing with pretreatment level, Treatment group has remarkable rise in Hb after
4 weeks (81.29+9.85)%F (65.75+£12.37) , (P<0.01, whereas control group has not distinct change in Hb
level(86.95+11.61)%) (84.30+£16.25) , (P>0.05.

Conclusion: Hb is significantly increased after the use of rHUEPO and side effects were less with well
tolerances.
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Anemia is a lack of red blood cells or hemoglobin that cannot meet the needs of tissues for oxygen supply.
In cancer patients, this is a very common complication, especially hematological malignancies. Patients with
hematological malignancies (lymphoma, chronic lymphocytic leukemia, multiple myeloma, etc.) Usually
develop anemia during the course of the disease. Anemia is reported to be the most common hematologic
finding at diagnosis in patients with non-hodgkin Iymphoma '. In addition, 50% of patients with multiple
myeloma have hb <10g/l **. In the past, it was mainly treated by blood transfusion, but there were many
complications. The replacement therapy of recombinant human erythropoietin (rhuepo) has achieved good
results. Recent clinical studies have confirmed that recombinant human erythropoietin is safe and effective
for the treatment of solid tumors™'* and anemia due to post-chemotherapeutic malignancies '>'°, and
improves the quality of life of patients.

1. Materials and Methods:

1.1 Materials:

Patients with malignant tumor-related anemia were admitted to our hospital from August 2006 to January
2008. A total of 44 patients were enrolled in this study; 24 patients in the EPO group (Group A) and 20
patients in the non-EPO group (Group B). Group A has 14 males and 10 females; Group B has 10 males and
10 females. Age 30-68 years old; primary disease: lymphoma 23, multiple myeloma 9, AML 7, CLL 3, and
MDS 2. All patients had a clear pathological diagnosis. Hemoglobin (HB) < 105g/L or hematocrit (HCT) <
0.3, or HB decreased after chemotherapy > 15g/L. No blood transfusion or rHUEPO treatment was
performed 4 weeks before chemotherapy, and anemia caused by other reasons (blood loss, lack of
hematopoietic factors, chronic infection, etc.) or bone marrow metastasis and uncontrolled hypertension
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were excluded).

1.2 Methods:

Group A Patients were given recombinant human erythropoietin (rHuEPO, produced by a pharmaceutical
company) 10,000 u, subcutaneously, 3 times a week for 4 consecutive weeks, and oral iron was given at the
same time. Chemotherapy and radiotherapy was required during the treatment with rHuEPO, and the
patients received chemotherapy and radiotherapy according to the cycle. After 4 weeks of EPO treatment,
the HB increased by 20 g/L was considered to be effective for rHUEPO treatment.

1.3 Observation Indicators: (1) Before and after treatment, hemoglobin, hematocrit, platelets, and
leukocytes were measured every week; liver and kidney function and coagulation time were measured every
3 weeks; serum ferritin, serum potassium and electrocardiogram were checked before and after treatment.
(2) Status of Quality of Life: The main complaints of the patients were recorded, the changes in anemic
symptoms and signs were understood, and the standard index was divided into KPS. The increase of KPS by
more than 10 was regarded as improvement, and the no change before and after treatment was regarded as
stable; the decrease of KPS more than 10 after treatment was regarded as worsen. (3) Observe clinical
symptoms and adverse reactions. (4) Allogeneic blood transfusion (HB=<70g/L).

1.4 Efficacy analysis: Effective (hemoglobin increased by >20 g/L. compared with the baseline value)
and/or hematocrit increased by >10% or blood transfusion volume reduced by more than half; Ineffective:
no effective standard or deterioration after treatment. See Table 1.

1.5 Statistical methods: Excel was used for data entry, and SPSS14.0 statistical software was used. The
data were expressed as X+£S. The data before and after treatment and between groups were compared by t
test for statistical analysis, and the efficacy evaluation was performed by X2 test.

2.Result:

2.1 Clinical efficacy: The effective rate of the treatment group (the percentage of patients whose
hemoglobin increased by >20 g/L compared with the baseline value and who had not received blood
transfusion within the previous 4 weeks) was 37.5%, which was significantly higher than the effective rate
of the control group of 10 %; In the treatment group, 13 patients were effective, while 16 patients in the
control group were ineffective. There was a significant difference in the effectiveness between the two
groups (P<0.05). See Table 1.

Table 1.Comparison of effectiveness of two groups

Group Effectiveness (%) Ineffective (%)
Treatment Group (n=24) 13(54.16%) 11(45.83%)
Control Group  (n=20) 4(20%) 16(80%)
Using Pearson’s Chi-Square Test X*= 5.37, P<0.05.

2.2 Changes of Hb in Pre and Post-treatment in each group: After 2 weeks of treatment in the treatment
group, it was found that Hb increased significantly. Compared with pre- treatment, there was a statistically
significant difference in Hb in the 4th week (P<0.01). At the 2nd and 4th week, there was a statistically
significant difference between the two groups in hemoglobin rise (P<0.01). See Table 2.

Table 2. Changes and comparison of hemoglobin between the two groups before and after treatment (g/L, X +S)

Pre-treatment Post-treatment Difference
Group Base Value 2 weeks 4 weeks 2 weeks 4 weeks
AGP 65.75+12.37 72.79+9.041 81.29+9.95¢ 7.04+9.98 igggi
2.65+1
B GP 86.95+11.61 82.55+9.352 84.30+16.25 -4.40+8.52 6.39
By t test, the comparison between the two groups before and after treatment 1P<0.01, 2P<0.05 after the treatment, the
comparison between the two groups at 2, 4 weeks is P<0.01.
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2.2 Changes of HCT in each group pre- and post- treatment: HCT in the treatment group was
significantly increased after 4 weeks, and the difference was significant compared with that pre- treatment
(P<0.01). The comparison of hematocrit increment between the two groups at the 2nd and 4th week, it was a
statistically significant difference (P<0.01). See Table 3.

Table 3. Changes and Comparison of hematocrit between the two groups before and after treatment (%,( X +S)

Pre-treatment post-treatment Difference
Group Base value 2weeks 4weeks 2weeks 4weeks
A GP 21.35+4.14 23.87+3.13¢ 25.83+2.48t 2.5+3.89 gg48i4'
B GP 27.5243.57 25.97+2.841 25.99+2.792 -1.55+1.96 1.53+3.
11
By t test, the comparison between the two groups before and after treatment *P<0.01, 2P<0.05. Comparison between
the two groups at 2, 4 weeks is P<0.01.

2.3 Changes of RBC pre- and post- treatment in each group: RBC was found to be increased in the
treatment group after 4 weeks, and the difference was significant compared with pre-treatment group,
(P<0.01). The comparison of the increase in red blood cell count between the two groups persisted at 2 and 4
weeks of treatment There was a statistically significant difference (P<0.01). See Table 4.

Table 4. Changes and comparison of red blood cell counts in the two groups pre- and post-treatment (10'%/L, X +S

Grou Pre-treatment Post-treatment Awks Difference Awks

P Base value 2wks 2wks

A GP 2.43+0.52 2.64+0.41 3.0+0.332 0.21+0.42 0.55+0.50
B GP 3.08+0.57 2.89+0.51 2.98+0.58 -0.23+0.41 -0.130.59

By t test, the comparison between the two groups before and after treatment 1P<0.01, 2P<0.05 after the treatment. The
comparison between the two groups at 2, 4 weeks is P<0.01.

2.4 Changes of KPS in each group Pre- and Post- treatment: After treatment, the KPS score of the treatment
group was improved in 11 patients, stable in 13 patients, and juxtaposed with no worsened. The control
group improved in 3 patients and stabilized to 17 patients. There is no significant difference between the
two.

2.5 Adverse reactions: The main manifestations are neutropenia, nausea and vomiting, fever, diarrhea,
fatigue, muscle pain, dizziness, numbness, migraine, and proteinuria, the degree of which is closely related
to the chemotherapy regimen and dose. During rHUEPO treatment, 12 patients experienced mild to severe
adverse events: 3 patients experienced increased blood pressure, ranging from 150/95 to 180/100 mmHg, 3
patients had fatigue and numbness, 2 patients had recurrent fever, and 4 patients experienced Dizziness,
vomiting and chills are all mild. Seven patients in the control group experienced mild to severe adverse
events. The overall adverse event rate was 50% in the treatment group and 35% in the control group.

2.6 Changes in allogenic blood transfusion requirements during treatment: 12 patients in the treatment
group had blood transfusion requirements during 2 weeks of treatment. Blood transfusion was required in 5
cases after 4 weeks of treatment. The blood transfusion requirement rate was 41.66%. In the control group, 3
patients required blood transfusion at 2 weeks of treatment, and 4 patients at 4 weeks of treatment. The
blood transfusion requirement rate is 75%.

3. Discussion:

Anemia caused by the tumor itself or tumor treatment is common in cancer patients. Approximately 60 to 70
percent of patients with non-Hodgkin lymphoma are reported to be anemic at diagnosis®. In addition, almost
all patients with multiple myeloma develop or will develop anemia’. With the progression of the disease and
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the application of chemotherapy drugs, the incidence of anemia is higher. Anemia will adversely affect
various systems of the body, and in severe cases, respiratory distress and cardiac insufficiency may occur,
which seriously affects the quality of life of patients.

Blood transfusion is the main method of treating anemia in the past, but it will bring many complicationss.
rHuEPO, as an improved method for the treatment of anemia, has achieved good efficacy in patients with
renal anemia since its inception, and is currently widely used in clinical practice. Recently, many clinical
studies abroad have shown that recombinant human erythropoietin (tHuEPO) has been applied in patients
with multiple myeloma, non-Hodgkin's lymphoma and chronic lymphocytic leukemia and other
hematological malignancies induced by chemotherapy, can quickly and effectively promote the steady
Sgg%vth of hemoglobin, reduce the amount of blood transfusion and improve the quality of life of patients
The main purpose of this study was to confirm the effect of rHUEPO on hematological malignancies
(multiple myeloma, non-Hodgkin's lymphoma and chronic lymphocytic leukemia, etc.) with relative
erythropoietin deficiency and in patients receiving antimalignant chemotherapy, the efficacy and safety of
anemia in adult patients'"'>'®. Among the 24 patients in the retrospective comparison, 24 entered the
rHuEPO treatment group and 20 entered the control group. The results of the study showed that rHuEPO,
the effective rate of the treatment group was 54.16%, and that of the control group was 20%. Since the 2nd
week, the hemoglobin of the treatment group has begun to increase compared with the base; at the end of the
4th week of treatment, the hemoglobin of the treatment group increased by 14.91 g/L, the control group
decreased to 2.15g/L. The increase of hemoglobin in the treatment group was rapid and continuous. The
increase was significantly higher than that in the control group; it was proved that rHuEPO could stably and
continuously increase the hemoglobin level in patients with anemia in hematological malignancy.

During the whole treatment process, there was no significant difference in reticulocyte count, serum iron and
ferritin changes. However, there were significant differences in the frequency and dose of blood transfusion
between the two groups. Foreign research and treatment showed that rHUEPO can effectively reduce anemia
in cancer patients. The blood transfusion needs of the treatment group and the control group were 41.66 vs
75%’. In this study, the two groups of patients were given blood transfusion when the average HB was
61.45-66.20 g/L. The need for blood transfusion may be a sensitive indicator for patients to evaluate the
efficacy of EPO.

In terms of safety, the overall adverse event rate was 50% in the treatment group and 35% in the control
group. There was no statistical difference between the two groups. During treatment with rHuEPO, 12
patients in the treatment group had mild-to-severe adverse events and 7 patients in the control group had
mild-to-severe adverse events. Blood pressure in both groups remained stable during treatment. It was
demonstrated that rHUEPO is well tolerated and can be safely used in patients with hematological
malignancies.

4. Conclusion:

From the results of the above efficacy and safety parameters, rHuEPO can stably and continuously increase
the hemoglobin level in patients with anemia of hematological malignancies, and it is well tolerated.
Therefore, tTHUEPO is used in the treatment of hematological malignancies (multiple myeloma, Non-
Hodgkin's lymphoma, chronic lymphocytic leukemia, etc.) have relative erythropoietin deficiency and an
effective and safe approach in anemia in middle-aged patients receiving anti-malignancy chemotherapy.
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