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Factors Predicting Anemia in the Cancer Patients Receiving Chemotherapy:

A Systematic Review

Nuttaya Jangsee B.N.S.*
Nichapatr Phutthikhamin Ph.D**

Abstract

The incidence of chemotherapy-induced anemia (CIA) is up to 60-90 percent. Anemia resulted
in a decrease in patient’s quality of life and poor prognosis. This review aimed to synthesize the
knowledge about predictive factors of anemia in cancer patients receiving chemotherapy. The
empirical evidence-based conclusion could lead to the development of nursing guidelines in cancer
patient care. This systematic review searched for both local and international research databases
published in full text papers, used logistic regression analysis and published from year 2010 to
2021.

A total of 11 studies were recruited. The predictive factors for anemia in cancer patients
receiving chemotherapy could be classified into three groups: 1) personal factors including age and
gender, 2) health condition and pathological factors including stage of disease, baseline hemoglobin,
abnormalities of white blood cell and platelet, chronic inflammation and body mass index and 3)
treatment factors including chemotherapy regimen or type of chemotherapy, radiotherapy receiving,
type of surgery and steroids use. It should be noted that some factors predicting anemia in cancer

patients receiving chemotherapy were inconsistent and not yet conclusive.

Keywords: Factors predicting anemia, Cancer patients receiving chemotherapy
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Muthanna FMS, et
al. (2020)°

120 breast cancer

patients

2) BMI > 25 kg/m’

3) cancer stage IV

Ekorinawati W, et 115 breast cancer

al. (2019)"® patients

1) age > 60 years

baseline Hb < 12 g/dL

OR = 3.56, 95%CI = 0.18-0.64,

p = 0.008
OR = 4.52, 95%CI = 5.13-19.31,
p=0.016
OR = 15.60, 95%CI = 0.12-0.33,
p = 0.001

OR = 2.00, 95%CI = 1.54-2.60,
p = 0.001
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PioAlifat  aduilssnnsianmn Hadenining Maon
Chao C, et al. 11,291 breast cancer 1) age > 65 years OR = 1.87, 95%CI = 1.29-2.70,
(2016)" patients p <0.05
2) cancer stage 4 OR = 1.75, 95%CI = 0.97-3.16,
p <0.05
3) steroid use OR = 1.30, 95%CI = 0.60-2.84,
p <0.05
4) baseline Hb OR = 3.43, 95%CI = 2.43-4.83,
p <0.05
5) baseline MCV < 81 fl OR = 0.79, 95%CI = 0.41-1.53,
p <0.05
6) baseline MCV > 99 fl OR = 3.73, 95%CI = 2.03-6.83,
p <0.05
7) baseline GFR<60 ml/ OR = 1.94, 95%CI = 1.32-2.86,
min/1.73 m* p <0.05
Chaumard N, et al. 378 breast cancer 1) BMI < 25 kg/m® OR = 1.70, 95%CI = 1.00-2.80,
(2012)" patients p <0.04
2) age >60 years OR = 2.50, 95%CI = 1.40-5.00,
p <0.01
3) Epirubicin 100 vs 75 OR = 4.30, 95%CI = 2.40-8.00,
mg/m’ p < 0.0001
4) Taxanes sequential OR = 0.80, 95%CI = 0.30-1.90,
p <0.01
5) Taxanes concomitant OR=11.50,95%CI=2.50-52.60,
p <0.01
6) mastectomy OR = 2.50, 95%CI = 1.40-3.30,
p < 0.001
7) baseline Hb < 13.5 g/ OR = 4.30, 95%CI = 2.60-7.10,
dL p < 0.0001
Razzaghdoust A, et 305 cancer patients 1) BMI < 23 kg/m® OR = 3.35, p = 0.004
al. (2020)" 2) low hemoglobin OR = 4.06, p = 0.001
3) low hematocrit OR = 3.58, p = 0.003
4) high ferritin OR = 3.15, p = 0.005

5) high haptoglobin OR = 2.85, p = 0.015




90 Journal of Sakon Nakhon Hospital

Volume 25 No. 1 January - April 2022

M9 1 aglmamunnnssunssvedinduszuunenuiadsihmemaianzlafinannneuaiiiia

Tudiheuzia (do)

el ndualssnnsiidnm Hadenining Maon
Cheng K, et al. 220 cancer patients 1) male OR = 2.03, 95%CI = 1.16-3.54,

(2012)"

Hassan BAR, et al.

(2011)*

Liang XX, et al.
(2015)%

Mofid B, et al
(2018)*

Sah SK, et al.
(2018)"*

534 cancer patients

815 nasopharyngeal

carcinoma patients

305 cancer patients

170 solid cancer or
hematological

malignancies patients

2) age = 60 years

3) Cisplatin-containing
regimen

4) decreased WBC

5) G3/4 leucopenia

6) decreased platelet

7) G3/4 thrombocytope-
nia

1) FEC

2) 5-FU plus 5-FU or
5-FU

3) Docetaxel

4) Cisplatin plus 5-FU
5) other final chemo-

therapies

CCRT vs NACT+RT

1) low hemoglobin
2) low hematocrit
3) BMI < 23 kg/m®
4) high haptoglobin
5) high ferritin

1) age < 60 years

2) baseline Hb

p =0.012
OR = 2.47, 95%CI = 1.28-4.78,
p = 0.006
OR = 2.70, 95%CI = 1.52-4.82,
p = 0.001
OR = 2.34, 95%CI = 1.71-6.50,
p = 0.000
OR=17.02,95%CI = 5.12-56.65,
p = 0.000
OR = 5.46, 95%CI = 2.77-10.78,
p = 0.000

OR = 1.66, 95%CI = 1.49-1.86,
p = 0.001

OR =231, p = 0.011
OR = 2.11, p = 0.03

OR = 1.98, p = 0.024
OR = 1.84, p = 0.041
OR = 1.24, p = 0.049

OR = 3.708, 95%CI = 2.75-
5.01, p < 0.001

OR = 4.06, p = 0.001
OR = 3.58, p = 0.002
OR = 3.35, p = 0.002
OR = 3.15, p = 0.006
OR = 2.84, p = 0.019

OR = 0.49, 95%CI = 0.24-0.99,
p = 0.047

OR = 1.29, 95%CI = 1.04-1.61,
p =0.01




osans Isbwenunaanauns

UA 25 QUUA 1 unsiAU — IULeU 2565 91

M9 1 aglmamunnnssunssvedinduszuunenuiadsihmemaianzlafinannneuaiiiia

Tudiheuzia (do)

vaw Agda o ] A=
el naulszmnsnany
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Sharma P, et al. 116 non-metastatic
(2022)'°
cancer (TNBC)

patients

1) low-grade tumor
triple-negative breast (G1/2)
2) high grade thrombo- OR = 4.35, 95%CI = 1.06-17.83,

OR = 2.48, 95% CI = 1.08-5.68,
p =0.014

cytopenia (G3 and above) p = 0.022

HeHa: OR = odds ratio, CI = confidence interval, p = p-value, Hb = hemoglobin, MCV = mean corpuscular volume, WBC

= white blood cell, G3/4 leucopenia = grade 3-4 leucopenia (total WBC < 2,000/mm®), G3/4 thrombocytopenia = grade 3-4

thrombopenia (platelet < 50,000/mm?), GFR = glomerular filtration rate, 5-FU = 5-Fluorouracil, FEC = 5-fluorouracil,

epirubicin& cyclophosphamide, CCRT = concurrent chemoradiotherapy, NACT+RT = neoadjuvant chemotherapy followed

by radiotherapy, BMI = body mass index, baseline Hb = Hb < 12 g/dL in female and < 14 g/dl in male, low hemoglobin =

Hb < 11 g/dL in female and < 12 g/dl in male, low hematocrit = Het < 34% in female and <36% in male, high ferritin =

serum ferritin > 200 ng/ml in female and 300 ng/ml in male and high haptoglobin = haptoglobin > 200 mg/dl
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