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Background: The management of chemotherapy induced anemia (CIA) remains challenging. The potential 
risk and benefits in providing patient-centered care need to be balanced; the disease is multifactorial; and the 
major treatments including red blood cell (RBC) transfusions, erythropoiesis-stimulating agents (ESAs) and 
intravenous injection (i.v.)iron supplementation have a unique set of strengths and limitations. Also, most 
previous survey based on the patient data could not reveal the process of evaluation and decision-making 
for CIA treatment from a physician’s perspective. As the comparison of China Society of Clinical Oncology 
(CSCO), National Comprehensive Cancer Network (NCCN) and European Society of Medical Oncology 
(ESMO) guidelines, the standard of CIA treatment in China will vary from United States and Europe, for 
example, the initial hemoglobin (Hb) for RBC transfusions. In order to understand the diagnosis, treatment, 
and unmet medical needs of CIA patients, the China Medical Education Association (CMEA), in conjunction 
with Cancer Hope Medium, initiated the first national survey of Chinese physicians regarding the diagnosis 
and treatment of CIA.
Methods: The CMEA sent an online, 12-item questionnaire (via wjx.cn) to physicians across China 
from September 1, 2022 to October 22, 2022. Two hundred and sixty-five samples were calculated using  
surveyplanet.com. The questionnaire evaluated the impact of anemia on chemotherapy interruption, initial 
treatment, the target Hb level of CIA in, and the current status of ESAs prescription in clinical practice. 
Respondents were asked to score their reasons for not using ESAs (including safety issues, drug access in practice 
or adherence) and the risk options of the current treatment including ESAs, RBC transfusion, and i.v.iron.
Results: A total of 331 questionnaires among 5,000 web visits were gathered, covering 247 hospitals in 
29 provinces across China, of which 130 (53%) were tier IIIA hospitals, 50 (20%) were tier III B hospitals, 
59 (24%) were tier IIA hospitals, and 8 (3%) were tier II B hospitals. The frequency of chemotherapy dose 
delay/reduction due to anemia was 24% [standard deviation (SD) 49%]. Most responding physicians rated 
an initial Hb level for ESAs treatment to be 80 g/L, with a favorable Hb level for chemotherapy being 
100 g/L (60%), which would not limit treatment availability. The majority (67.6%, n=221) of physicians 
who responded indicated that they had used ESAs for anemia correction, while the others (32.4%, n=106) 
reported never using them.
Conclusions: This is the first study in conducting a large-scale survey on the diagnosis and treatment 
of CIA in China from a physicians’ perspective. We found that in China, nearly one-quarter of patients 
undergoing chemotherapy with concurrent anemia may experience interruption of chemotherapy and that 
the initiation of anemia treatment is not adequately timed. In treating CIA, most physicians prioritize the 
completion of chemotherapy via Hb level over treating the symptoms of anemia.

Keywords: Chemotherapy induced anemia (CIA); erythropoiesis-stimulating agents (ESAs); red blood cell 

transfusion (RBC transfusion); i.v.iron supplementation (intravenous injection, IV); dose reduction or delay (DDR)
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Introduction

Anemia, which is one of the most prevalent complications 
of cancer and cancer treatment, can be classified into two 
forms: (I) the occurrence of anemia during treatment as an 
adverse event of anticancer therapy [chemotherapy-induced 
anemia (CIA)]; or (II) anemia occurrence as a manifestation 
of the disease itself [cancer-related anemia (CRA)], resulting 
from systemic processes and immune system activation 
in cancer (1). CIA generally has a higher prevalence, with 
about 89.5% of patients with cancer developing anemia 
during chemotherapy. Anemia can result in a decreased 
quality of life (QoL), and the dose reduction or delay (DDR) 
of chemotherapy. In a post-hoc analysis which compared the 
anemia vs. non-anemia in cancer patients, they found the 
anemia show a negative impact in QoL with statistically 
significant and clinically relevant difference (anemia vs. 
non-anemia: 45.6 vs. 58, respectively; mean difference: 
−12.4, P<0.001) (2). A randomized controlled trial (RCT) 
which assessed the impact of the relative dose intensity (RDI) 
on patient outcome of non-Hodgkin’s lymphoma (NHL) 

patients treated with cyclophosphamide, doxorubicin, 
vincristine, and prednisone (CHOP), the result found 
that those treated with RDI >70% had a longer 5-year 
survival than those treated with RDI ≤70%. It is essential to 
prompt clinical management of CIA to avoid modifications 
of scheduled chemotherapy resulting in which the poor 
prognosis and the decreased overall survival of cancer 
patients (3). 

RBC transfus ions  i .v. i roni .v. i ron I t  i s  usua l ly 
recommended by most guidelines that cancer patients 
with hemoglobin (Hb) level <8 g/dL receive the RBC 
transfusions, those with an Hb <10 g/dL may consider 
erythropoiesis-stimulating agents (ESAs) therapy and those 
with iron deficiency [ID, defined as transferrin saturation 
(TSAT) <20% or serum ferritin (SF) <100 ng/mL] should 
receive iron treatment (4). 

Different form global guidelines, China Society of 
Clinical Oncology (CSCO) guideline recommended RBC 
transfusions with Hb <6 g/dL due to the blood shortage 
problems in China (5). RBC transfusions can rapidly increase 
Hb resulting in a fast recovery in QoL and anemia related 
symptoms. Risks associated with RBC transfusions include 
transfusion-related reactions (e.g., hemolytic, non-hemolytic, 
febrile, lung injury), transfusion associated circulatory 
overload (TACO), and bacterial contamination (6).

It is a controversial question that the proper use of ESAs 
in CIA. Numerous RCTs have proved ESAs can reduce 
RBC transfusions rate, sustained correction of anemia and 
improvement in QoL. ESAs may prompt tumor growth, 
decreased survival in cancer anemia patients along with high 
risks of thromboembolic events (7). 

In CIA patients with absolute ID, IV iron monotherapy 
has demonstrated efficacy and safety with no clinically 
significant adverse events especially with third generation 
compounds. In CIA patients with functional ID, i.v.iron in 
combination with ESAs for CIA has the capacity to increase 
Hb level, improve QoL, reduce transfusion requirements 
and lower ESAs doses. The toxicity of i.v.iron included 
immunological effects, transfusion reactions, pains, allergic 
reaction, infection etc. (7). In terms of oral iron, European 
Society of Medical Oncology (ESMO) guideline indicated 
that oral iron did not result in better outcomes compared 
with control arm with no iron (8). National Comprehensive 
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Cancer Network (NCCN) guideline pointed out that 
many CIA patients do not respond to oral iron (6). CSCO 
guideline recommended oral iron (Evidence 2A) and noted 
that oral iron is convenient but worse treatment outcome 
compared with i.v.iron (5). 

Therefore, the management of CIA remains challenging: 
the potential risk and benefits in providing patient-centered 
care need to be balanced, the disease is multifactorial, and 
each of three above-mentioned recommended treatments 
has a unique set of strengths and limitations. The well-
known European Cancer Anaemia Survey (ECAS) discussed 
the incidence, prevalence and principles of treatment of 
CIA as clinical practice based on patient data in 2004 (9). 
Song et al. published the survey conducted in 2012 provided 
the prevalence and treatment of CRA data in China (10). 
However, most survey based on the patient data could 
not reveal the process of evaluation and decision-making 
for CIA treatment from a clinician’s perspective. As the 
comparison of CSCO, NCCN and ESMO guidelines, the 
standard of CIA treatment in China will vary from United 
States and Europe like the initial Hb for RBC transfusions. 
In order to better understand the diagnosis, treatment, and 
unmet medical needs of patients with the clinical practice 
of CIA in China, the China Medical Education Association 
(CMEA), in conjunction with Cancer Hope Medium, 
initiated the first national survey of Chinese physicians 
regarding the diagnosis and treatment of CIA. We present 
this article in accordance with the SURGE reporting 
checklist (available at https://cco.amegroups.com/article/
view/10.21037/cco-24-9/rc). 

Methods

Data sources and statistics 

According to China Health Statistical Yearbook 2022 (11), 
there were 28.8 thousand doctors practicing in cancer 
hospitals in China, and based on the assumption of 95% 
confidence level and 5% margin of error, 265 samples 
were calculated using surveyplanet.com. And eventually 
301 questionnaires were collected. The questionnaire was 
developed and standardized according to CSCO guidelines. 

CMEA sent an online survey of 12-item questionnaire 
(Appendix 1) via wjx.cn from 1st Sep. to 22nd Oct. 2022 
aiming to gather questionnaires in China nationwide. The 
study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). Informed consent was 
taken from all individual participants. The questionnaire 

evaluated the impact of anemia on chemotherapy 
interruption, the initial treatment, the target Hb of CIA in 
clinical practice and the current status of ESA prescription 
in clinical practice, as well as scored the reasons for not 
using ESA (including safety issues, drug access in practice 
or adherence) and the risk options of the current treatment, 
including ESA, RBC transfusions and i.v.iron.

Statistical analysis

Descriptive statistics were applied to describe the 
investigated hospitals, physicians, prescription behavior, 
DDR, and treatment concept. The collected data were 
entered into a database and are presented as the number 
and percentage or as the median and range, as appropriate.

The questionnaires were statistically analyzed, which 
included the description of the distribution of relevant 
answers and the frequency and incidence of relevant items, 
among other issues. If a question was not selected or 
vacant, the response of the questionnaire would be excluded 
from the final analysis. Stratified analysis was performed 
according to the hospital level, including tier IIIA, IIIB, 
IIA, and IIB. The scoring scheme (1–10 points) for 
responses was as follows: 0 point = not filled in, 1–3 points 
= “disagree”, 4–6 points = “generally agree”, 7–9 points = 
“highly agree”, and 10 points = “completely agree”.

Results

A total of 331 questionnaires among 5,000 web visits 
were gathered, covering 247 hospitals in 29 provinces 
across China (Figure 1) (provinces/autonomous regions/
municipalities directly under the central government/special 
administrative regions), of which 130 (53%) were tier IIIA 
hospitals, 50 (20%) were tier IIIB hospitals, 59 (24%) were 
tier IIA hospitals, and 8 (3%) were tier IIB hospitals. The 
distribution of the hospital level of the respondents is shown 
in Figure 2.

Among the responses, 217 (63%) were from oncology 
specialists, including 128 (39%) from oncology departments 
of t ier III hospitals and 89 (27%) from oncology 
departments of hospitals at other levels. Of the oncologists 
who participated in the survey, 85 (39%) were attending 
physicians, 60 (28%) were associate chief physicians, 52 
(24%) were chief physicians, and 20 (9%) had others 
positions; moreover, 63 (29%) had worked for more than 
20 years, 59 (27%) for 5 to 10 years, 38 (18%) for 11 to  
15  years, 36 (17%) for 16 to 20 years, and 21 (10%) for less 

https://cco.amegroups.com/article/view/10.21037/cco-24-9/rc
https://cco.amegroups.com/article/view/10.21037/cco-24-9/rc
https://cdn.amegroups.cn/static/public/CCO-24-9-Supplementary.pdf
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than 5 years (Figure 2).

CIA diagnosis and treatment concepts 

The questionnaire included items on the occurrence 
of anemia leading to chemotherapy dose reduction or 
chemotherapy delay, factors affecting the treatment of 
anemia, and the usage of ESAs, i.v.iron products, blood 

transfusion, and other anemia treatments. 
Of the 331 retrieval questionnaires, 315 indicated a 

prescription of chemotherapy within the past 3 months, and 
the average number of patients who had been prescribed 
chemotherapy within the past 3 months (calculated as 2 
if the same patient received 2 doses of chemotherapy in 
3 months) was 52 [standard deviation (SD) 82]; among 
the chemotherapy-prescribed patients, the mean number 

Figure 1 Distribution of the investigated hospitals. Each dot represents the number of investigated hospitals in each province. The dot 
colors do not have any special meaning but represent different number as noted in the figure.

Figure 2 Level distribution of the responding hospitals and physicians. 

Surgery Oncology Radiation Internal Hematology Other
OtherAttending physician Associate physician Chief physician

More than 20 years 11–15 years 16–20 years 5–10 years

IIA IIIB IIBIIIA
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of those who developed anemia leading to DDR was 9 
(SD 16), and the frequency of chemotherapy DDR due 
to anemia was 24% (SD 25%). The mean event number 
of chemotherapy DDR due to anemia was 8 (SD 15), and 
the proportion of DDR was 23% (SD 26%) in tier IIIA 
hospitals, while the mean event number of DDR was 10 
(SD 16) and the proportion was 25% (SD 24%) in the other 
hospital levels (Figure 3).

In addition, in a full analysis of 328 valid questionnaires, 
60% (n=195) of responding physicians rated Hb ≥100 g/L  
as favorable without limiting treatment availability and 

28% rated (n=92) Hb ≥80 g/L as favorable without 
limiting treatment availability. The distribution of 
physicians investigated in the tier IIIA hospitals and other 
hospital levels on this issue was consistent with the overall 
distribution (Figure 4).

Evaluation, management, and treatment timing of anemia 

Among the 328 valid questionnaires, the top three factors 
deemed of special interest for anemia management were 
“anemia due to the tumor disease itself” (n=295, 89.9%), 

Figure 3 Incidence (%) of chemotherapy dose reductions or chemotherapy delays due to anemia normal distribution plot. Frequency 
represents the number of investigated physicians. DDR, dose reduction or delay; SD, standard deviation. 

Figure 4 Number of physicians considered favorable Hb range for the patient’s chemotherapy. Hb, hemoglobin.
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• Number of person-time in which dosage of chemotherapy was reduced or delayed due to anemia: ___________ person-time
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“chemotherapy regimens or nephrotoxic drugs for 
intermediate- and high-risk myelosuppression” (n=291), 
and “previous chemotherapy”. Other issues physicians were 
concerned about were “Hb within the standard range but 
decreasing by ≥20 g/L after chemotherapy” (n=254) and 
“primary or secondary renal insufficiency” (n=238) (Figure 5).

For chemotherapy patients with symptoms of anemia, 
the Hb range (≤60 g/L, ≤80 g/L, ≤100 g/L, ≤120 g/L) 
considered necessary for anemia correction that was most 
commonly selected by responding physicians was <80 g/L  
(n=149, 45%), which was followed by <100 g/L (n=127, 
39%); for chemotherapy patients without symptoms of 
anemia, the most common Hb range that initiated anemia 
was also <80 g/L (n=146, 45%), which was followed by 
<100 g/L (n=106, 32%). However, when Hb ≤60 g/L, 
the majority of responding physicians prioritized treating 
symptomatic patients for anemia but not asymptomatic 
patients (20% vs. 10%). The distribution of views of 
physicians investigated in tier IIIA hospitals and other levels 
of hospitals were similar to the overall distribution (Figure 6). 

ESA treatment 

Of the 327 physicians with valid responses concerning 
ESAs, 32.4% (n=106) indicated that their hospitals never 
used ESAs for CIA treatment (Figure 7). The main reasons 
for not using ESA to correct anemia (the ranking of views 
in this survey was weighted according to the option score, 
total number of questionnaires, and total score) were as 

follows: “ESA is not currently available in our department”, 
“The effect is slow compared with blood transfusion”, and 
“There is increased thrombotic risk in cancer patients”. 
32.4% of the respondents had never used ESAs (Figure 8). 
The proportion of respondents from tier IIIA hospitals who 
strongly agreed that “ESA is not currently available in our 
department” was lower than that of hospitals at other levels 
(38% vs. 50%), while the proportion who strongly agreed 
that “The effect is slow compared with blood transfusion” 
was higher than that of other hospital levels (34% vs. 29%). 

Of the 327 respondents, 67.6% (n=221) indicated that 
they had used ESAs for anemia correction (Figure 8). Of 
these respondents, 58% (n=128) believed that Hb ≤80 g/L  
required the initiation of ESAs for anemia to continue 
chemotherapy. The most commonly cited advantages 
of ESA medication were “improving patients’ QoL and 
anemia-related symptoms” (n=192), “reducing or avoiding 
transfusion requirements” (n=189), and “effectively 
increasing and maintaining Hb levels” (n=184) (Figure 9).  
Respondents from both tier III hospitals and other hospitals 
also supported the need to initiate ESAs when Hb <80 g/L  
and held similar views on the advantages of ESA medication. 
Interestingly, most of the physicians chose Hb ≥10 g/L as the 
preferred benefited Hb for chemotherapy but initiated ESAs 
treatment mostly at Hb <80 g/L not 100 g/L (Figure 10).

The most commonly cited reasons for insufficient prescription 
of ESAs were the following: “The effect is slow compared with 
blood transfusion”, “There is uncreased thrombotic risk”, and 
“Some patients do not respond” (Figure 11). 

Figure 5 Concept of CIA etiology. CIA, chemotherapy-induced anemia; Hb, hemoglobin.

Anemia caused by tumor (such as blood loss, hemolysis, bone 
marrow invasion, etc.)

Chemotherapy regimens with intermediate- or high-risk 
myelosuppression or nephrotoxic agents were used

Previous occurrence of chemotherapy-associated anemia

Hb within normal limits and decrease ≥20 g/L

Primary or secondary renal insufficiency

Other

89.9%

88.7%

85.7%

77.4%

72.6%
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I.v.iron supplementation 

Among the 326 physicians with valid responses concerning 
i.v.iron, the main advantages of i.v.iron use for anemia 
correction were indicated to be “improved hematopoietic 
response and reduced blood transfusion” (35%), “rapid 
correction of i.v.iron deficiency” (30%), “improved response 
to ESA therapy” (21%), and “no gastrointestinal-related 
adverse effects” (14%). The distribution of views of the tier 
III hospitals and the hospitals at other levels was similar to 
that of the overall population. 

The top three reasons for insufficient clinical use of 
i.v.iron were “intravenous injection requiring outpatient 

or inpatient medication, with poor patient compliance”, 
“injection site pain”, and “numerous adverse reactions, 
such as hypotension, nausea, vomiting, diarrhea, pain, and 
hypertension”. Among the tier IIIA hospitals, the second 
most common reason for restrained use of i.v.iron was 
“Long-term safety has not been fully established”. The 
distribution of views at other hospital levels was consistent 
with that of the overall population (Figure 12).

RBC transfusions 

Among the 331 physicians with valid responses concerning 
blood transfusion, the main challenges encountered by 

Asymptomatic (other)

Asymptomatic (III)

Symptomatic (other)

Symptomatic (III)

0%                         5%                        10%                       15%                       20%                      25%

≤120 g/L          ≤100 g/L          ≤80 g/L          ≤60 g/L

23%
16%

22%
16%

23%
19%

19%
22%

Figure 6 Distribution of range of Hb that investigated physicians consider it necessary to initiate anemia treatment in symptomatic or 
asymptomatic patients. Hb, hemoglobin.

A. ESA is not available in current department

C. Patient refused due to injection site pain

D. The effect is slow compared with blood transfusion

E. Increased thrombotic risk in cancer patients

F. May increase the risk of tumor progression, metastasis 
and reduce survival time of patients

No answer Not agree (1–3) Generally agree (4–6) Quite agree (7–9) Totally agree (10)

4 18 22 16 46

6

6

7

7

7

41

42

19

19

36

36

43 27

34

34

10

10

9

21

21

30

20
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7

B. Need to go to medical institution for subcutaneous/
injectable administration by medical staff

Figure 7 Responses from physicians about the reason for not using ESAs to correct anemia in tier IIIA and other hospitals. ESA, 
erythropoiesis-stimulating agent.
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• In clinical practice, have you ever used ESA (erythropoiesis stimulating agent) in your department to treat patients with CIA that needed to be corrected anemia as mentioned above?

32.4%

67.6%

Figure 8 Percentage of the reasons for physicians not using ESAs. ESA, erythropoiesis-stimulating agent; CIA, chemotherapy-induced 
anemia.

Figure 9 The benefits of ESA for patients with CIA. Hb, hemoglobin; QoL, quality of life; ESA, erythropoiesis-stimulating agent; CIA, 
chemotherapy-induced anemia.
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E. Good compliance

F. Acceptable expense

C. Improved QoL and anemia related symptoms

D. Increased patient sensitivity to chemotherapy and 
radiation therapy

blood transfusion in correcting anemia were “Only patients 
with Hb <60–70 g/L can apply for blood transfusion in 
China”, “Local blood sources are in short supply”, and 
“Hospitalization is required for RBC transfusions”. The 
views of tier IIIA hospitals and other levels on this issue 
were distributed similarly to that of the overall population 
(Figure 13).

Discussion 

This is the first study to conduct a survey of physicians 
regarding CIA diagnosis and treatment in China and 
involved 31 provinces and 247 hospitals across the country. 
The surveyed population was representative, with 63% of 
the physician respondents being from oncology specialties, 
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IIIA

C. Hb ≤80 g/L B. Hb ≤100 g/L

IIA IIIB

Figure 10 Range of Hb requiring correction of anemia and advantages of ESAs for the correction of anemia according to all responding 
physicians. ESA, erythropoiesis-stimulating agent; Hb, hemoglobin.

A. ESA is not available in current department

C. Patient refused due to injection site pain

D. The effect is slow compared with blood transfusion

E. Increased thrombotic risk in cancer patients

No answer Not agree (1–3) Generally agree (4–6) Quite agree (7–9) Totally agree (10)

B. Need to go to medical institution for subcutaneous/
injectable administration by medical staff
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Figure 11 Responses from physicians about the reason never using ESAs. ESA, erythropoiesis-stimulating agent.

different hospital tiers, physician seniority, and occupations 
being covered. The questionnaire was primarily aimed at 
characterizing the current hotspots in CIA diagnosis and 
treatment, including the analysis of the Hb cutoff value for 
anemia initiation and treatment as well as the advantages 
and disadvantages of conventional treatment options such 
as ESAs, i.v.iron, and blood transfusion. Previous web-based 
surveys published in 2012 mainly focused on the perception 

of CIA in Italy and the understanding of possible deviations 
in clinical practice management of thromboembolism 
events, cancer progression, or decreased overall survival 
probably related to ESA use (12). Since then, after nearly 
a decade of development, cancer treatment options 
have proliferated, with emerging target therapies, 
immunotherapies and antibody-drug conjugates, being able 
to prolong the survival time of patients with cancer and 



Zhang et al. Chinese physician perception on CIAPage 10 of 13

© Chinese Clinical Oncology. All rights reserved.   Chin Clin Oncol 2024;13(1):5 | https://dx.doi.org/10.21037/cco-24-9

A. Only patients with Hb <60 g–70 g/L could apply for 
blood transfusion in China

C. Possible multiple risks (infection, allergy, 
immunosuppression, congestive heart failure, etc.)

B. Local blood sources are in short supply

D. Increased thrombotic risk

No answer Not agree (1–3) Generally agree (4–6) Quite agree (7–9) Totally agree (10)

E. Increased risk of iron overload

F. Hospitalization for RBC transfusion
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19
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Figure 13 Responses from physicians about the challenges of using transfusions to correct anemia. Hb, hemoglobin; RBC, red blood cell.

drastically changing the treatment landscape. However, 
chemotherapy still remains the backbone of treatment 
in patients with cancer who are negative for actionable 
molecular biomarkers.

Chemotherapy effectuates temporary or permanent 
marrow suppression to cause anemia via treatment-related 
infections or off-target effects on RBC production damage (13).  
Anemia can worsen tumor hypoxia, precipitating disease 
progression and metastases and reducing tumor sensitivity 
to antitumor treatment (14). For instance, anemia can 
reduce the patients’ tolerance to chemotherapy, leading 
to its interruption. The incidence of anemia during 
chemotherapy may be as high as 89.5%. In our study, 
the survey indicated that the average frequency of 
chemotherapy DDR due to anemia was 24%, which is 
similar to a previously reported DDR of 26.4% in all 

chemotherapy cycles (3). A previous study reported that 
60% of patients with chemotherapy DDR had concurrent 
anemia, which was a greater proportion than that of those 
with concurrent chemotherapy-induced neutropenia (CIN); 
however, the study did not examine whether anemia led 
to DDR (3,15). Our survey suggested that anemia leads 
to chemotherapy DDR in nearly a quarter of patients, 
indicating that physicians should not only pay attention to 
the management and prevention of neutropenia but also 
take CIA management into consideration. Moreover, 60% 
and 28% of percent physicians indicated that Hb ≥100 
and Hb ≥80 g/L, respectively, were more conducive to 
completion of the scheduled chemotherapy. Interestingly, a 
2012 survey revealed that 20% of Chinese cancer patients 
with Hb ≤80 g/L could not receive treatment directly, 
which is consistent with the DDR of 24% in our study (10). 

A. Intravenous injection requires outpatient or inpatient 
medication, patient compliance is poor

C. Many adverse reactions, such as hypotension, 
nausea, vomiting, diarrhea, pain, hypertension, etc.

B. Injection site pain

D. Long-term safety has not been fully established

E. Increase economic burden

No answer Not agree (1–3) Generally agree (4–6) Quite agree (7–9) Totally agree (10)

6 36

17

15

18

19

56

45

54

70

149

135

133 90

107

109

130 109

121 122 46

19

15

15

19

Figure 12 Responses from physicians about the reason for applying i.v.iron to correct anemia and its advantages and underapplication 
according to all responding physicians. i.v.iron, intravenous injection iron.
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In addition, although Hb ≥80 g/L is the recommended 
lower limit for chemotherapy in the relevant guideline (5), 
two-thirds of physicians in our survey believed Hb ≥100 g/L  
to be more conducive to chemotherapy.

Regarding the initiation Hb for anemia treatment, 
nearly half (45%) of the physicians considered Hb <80 g/L  
to be suitable regardless of whether patients with CIA 
had symptoms of anemia, which is the lowest Hb 
value recommended by the CSCO Cancer-Associated 
Anemia Guideline (2022 edition), which suggests an Hb  
level ≤110 g/L and for ESA treatment to be initiated when 
Hb ≤100 g/L (5). 

In this survey, 32.4% of physician respondents indicated 
that they did not use ESAs to correct anemia due to the 
concern of the slow onset of action, increased risk of tumor 
progression, and inaccessibility of ESAs, with the latter 
response being stated in 30% of respondents in tier IIIA 
hospitals and 50% of those from hospitals of other levels. 
These reasons differ considerably from those provided by 
US physicians, who indicated a disinclination to using ESA 
due to tumor progression and considerations of black box 
warnings and risk evaluation and mitigation strategy (16).

The advantages of i.v.iron therapy are the rapid 
correction of ID, improvement in response to ESA therapy, 
hematopoietic response, and reduction in blood transfusion; 
meanwhile, the disadvantages are gastrointestinal irritation 
with oral iron, the need for outpatient or inpatient medication 
with i.v.iron supplementation, poor patient compliance, and a 
broad variety of adverse effects (such as hypotension, nausea, 
vomiting, diarrhea, pain, hypertension, dyspnea, pruritus, and 
headache). According to our survey, the advantages of i.v.iron 
therapy in both the tier IIIA hospitals and hospitals at other 
levels mainly included the improvement of hematopoietic 
reactions, reduction of blood transfusion, and rapid 
correction of ID. Meanwhile, reasons for restrained use from 
physicians of all hospital levels included “poor compliance 
of intravenous medication” and “more adverse reactions”; 
however, physicians from tier IIIA hospitals also indicated 
particular concern for the safety of long i.v.iron, as this can 
cause vascular extravasation leading to local swelling, pain, 
and additional injuries and thus needs to be administered as 
outpatient or inpatient care. A lack of nursing experience of 
i.v.iron in primary hospitals may be one of the reasons why 
the respondent physicians in the other levels of hospitals had 
a greater concerning for “injection site pain” (Appendix 1). 

The advantage of blood transfusion is that it can rapidly 
increase Hb levels and can be used in patients who do not 
respond to ESA therapy. Meanwhile, the disadvantages 

include the need for indications for blood transfusion 
(guidelines mainly recommend patients with Hb <60 g/L); 
the need for inpatient blood transfusion; the short duration 
of Hb maintenance; the risk of iron overload, allergy, 
immunosuppression, congestive heart failure, thrombosis, 
and other issues (17); and limitations imposed by blood 
source tension, blood transfusion matching, etc. In this 
survey, both the overall and stratified analyses identified 
the main challenges of transfusion to be the “limitation of 
transfusion indications”, “shortage of local blood sources”, 
and “need for hospitalization for RBC transfusions”. The 
distribution of views on blood transfusion was equivalent 
between tier III hospitals and other levels of hospitals, 
suggesting that the challenges faced in blood transfusion are 
widespread in hospitals at all levels in China.

Conclusions

This study is the first to conduct a large-scale survey on 
the diagnosis and treatment of CIA in China, covering a 
wide geographical distribution with an expansive diversity 
and representativeness of hospitals and physicians. We 
found that in China, nearly one-quarter of patients 
undergoing chemotherapy with concurrent anemia may 
experience interruption of chemotherapy and that the 
initiation of anemia treatment is not adequately timed. In 
treating CIA, most physicians prioritize the completion 
of chemotherapy via Hb level over treating the symptoms 
of anemia. Compared with the severity and high risks of 
rapidly decreasing white blood cell count and/neutrophils 
and platelet ratios, those related to RBC proceed relatively 
slowly, with the symptoms of anemia being delayed or 
tolerable, all of which may explain why anemia may be 
relatively overlooked. However, it should be noted that 
anemia can cause the interruption of chemotherapy, which 
can increase the cost of treatment, reduce the QoL, and 
affect the overall survival of patients with cancer. 

Although most physicians realize that a higher Hb 
level (e.g., ≥100 g/L) is more conducive to the completion 
of scheduled chemotherapy, the anemia treatment rate 
of patients with cancer in China remains low, indicating 
that the limitation of current anemia treatment may be a 
leading cause of insufficient treatment of anemia. In this 
survey, up to one-third of the responding physicians had 
not used ESA in their clinical practice, and in addition to 
poor accessibility, efficacy, safety, and treatment adherence 
of ESA, other reasons for physician reluctance to use ESA 
included its slow onset, increased risk of thrombosis, and 

https://cdn.amegroups.cn/static/public/CCO-24-9-Supplementary.pdf
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lack of patient response. Other anemia treatment options 
also have challenges of insufficient clinical application; 
for example, i.v.iron may involve outpatient/inpatient 
treatment, injection site pain, and considerable adverse 
reactions, while blood transfusion is limited by “indications 
for blood transfusion”, “lack of donor blood resources”, and 
“the need for inpatient treatment” (Appendix 1). Therefore, 
in order to better benefit patients, it is necessary to further 
develop new drugs for the treatment of anemia and to 
further standardize CIA diagnosis and treatment among 
Chinese physicians. 
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Appendix 1 Investigation of the Chinese physician perception on the treatment of chemotherapy-
induced anemia 

	 Hospital: 
	 Hospital grade: 

	 Department: 
	 Working time (years): 

•	 Less than 5 years 
•	 5-10 years 
•	 11-15 year
•	 16-20 years 
•	 More than 20 years

	 Professional title: 
•	 Attending physician 
•	 Associate 
•	 Chief physician
•	 Other 

The number of patients for whom you have prescribed chemotherapy in the past 3 months (if the same patient has received 
2 doses of chemotherapy in 3 months, count as 2) was: (Number of patients). Among them, the number of patients with 
chemotherapy dose reduction or chemotherapy delay due to anemia was: 

1. Before each cycle of chemotherapy, under the condition that the treatment regimen for correcting anemia is not subject to 
any objective restrictions, what range do you think the hemoglobin (Hb) value should be so that the patient can complete the 
predetermined dose regimen of chemotherapy on time? (single choice)

a)	 Hb ≥120 g/L 
b)	 Hb ≥100 g/L 
c)	 Hb ≥80 g/L 
d)	 Hb ≥60 g/L 

2. In clinical practice, among patients undergoing chemotherapy with the following characteristics, which factors do you 
think warrant special attention for anemia management? (multiple choice) 

a)	 Anemia caused by symptoms of tumor disease itself (such as blood loss, hemolysis, bone marrow invasion, etc.) 
b)	 Primary or secondary renal insufficiency 
c)	 Use of chemotherapy regimens or nephrotoxic agents with intermediate-to-high-risk myelosuppression 
d)	 Prior chemotherapy-related anemia 
e)	 Hb within normal range decreasing by ≥20 g/L after chemotherapy 
f)	 Other (please fill in): 

3. In your clinical practice, in patients with chemotherapy-related anemia with anemia symptoms, at which of the following 
Hb levels, will you administer corrective anemia treatment? (single choice) 

a)	 Hb <120 g/L 
b)	 Hb ≤100 g/L 
c)	 Hb ≤80 g/L 
d)	 Hb ≤60 g/L 

Supplementary
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4. In your clinical practice, in patients with chemotherapy-related anemia without anemia symptoms, at which of the 
following Hb levels will you administer corrective anemia treatment? (Single choice) 

a)	 Hb <120 g/L 
b)	 Hb ≤100 g/L 
c)	 Hb ≤80 g/L 
d)	 Hb ≤60 g/L 

5. In clinical practice, for the above-mentioned patients with chemotherapy-related anemia requiring correction of anemia, 
have you used ESAs (erythropoiesis-stimulating agents) for treatment in your department? (single choice) 

a)	 Yes 
b)	 No 

6. What are the reasons why you have not used ESAs (erythropoiesis-stimulating agents) to correct chemotherapy-related 
anemia (please score out of 10 according to the level of agreement, with 1 being “completely disagree” and 10 being 
“completely disagree”): 

a)	 ESAs not available in my department 
b)	 Requirement to go to another medical institution for subcutaneous/injection administration and patient resistance 
c)	 Patient refusal due to injection site pain 
d)	 Slow onset of action compared with blood transfusion and failure to meet the requirements of the chemotherapy 

schedule 
e)	 Increased thrombotic risk in patients with cancer 
f)	 Potential increase in the risk of tumor progression and metastasis and/or reduced patient survival time 

7. In clinical practice, for patients who develop chemotherapy-related anemia requiring continued chemotherapy, at which of 
the following levels will you use ESAs (erythropoiesis-stimulating agents) to correct their anemia? 

a)	 Hb <120 g/L 
b)	 Hb ≤100 g/L 
c)	 Hb ≤80 g/L 
d)	 Hb ≤60 g/L 

8. In your opinion, the advantages of using ESAs (erythropoiesis-stimulating agents) in patients with chemotherapy-related 
anemia are: (please select the 3 most important) (multiple choice) 

a)	 Effective increase and maintenance of Hb levels 
b)	 Reduction of transfusion requirements or complete avoidance of transfusion 
c)	 Improved patient quality of life and anemia-related symptoms 
d)	 Increased patient sensitivity to chemoradiotherapy 
e)	 Good patient compliance (prescribed for no less than 8 weeks) 
f)	 Acceptable cost 

9. What do you think the shortcomings of ESAs (erythropoiesis-stimulating agents) are in clinical application? (please score 
out of 10 according to the level of agreement, with 1 being “completely disagree” and 10 being “completely disagree”) 

a)	 Increased thrombotic risk 
b)	 Potential increase in the risk of tumor progression and metastasis and/or reduction of patient survival time 
c)	 Slow onset of action compared with blood transfusion and the failure to meet the requirements of scheduled 

chemotherapy 
d)	 Lack of patient response to chemotherapy 
e)	 Subcutaneous/IV administration requiring staff administration and increased visitation 
f)	 Subcutaneous injection site pain and poor patient compliance (less than 8 weeks as prescribed) 
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10. In your opinion, the advantages of i.v.iron in patients with chemotherapy-related anemia are: (please select the 3 most 
important) 

a)	 Prompt correction of iron deficiency 
b)	 Improved response to ESA (erythropoiesis-stimulating agent) therapy 
c)	 Improved hematopoietic response and reduced blood transfusion
d)	 No gastrointestinal irritation 

11. What do you think are the shortcomings of intravenous iron supplementation in clinical practice? (please score out of 10 
according to the level of agreement, with 1 being “completely disagree” and 10 being “completely disagree”): 

a)	 IV requirement of outpatient or inpatient medication, with poor patient compliance 
b)	 Injection site pain 
c)	 Numerous adverse reactions, such as low blood pressure, nausea, vomiting, diarrhea, pain, hypertension, difficulty 

breathing, itching, headache, and vertigo 
d)	 No established long-term safety 
e)	 Increase economic burden 

12. What do you think are the challenges of blood transfusion in clinical practice? (please score out of 10 according to the 
level of agreement, with 1 being “completely disagree” and 10 being “completely disagree”) 

a)	 Hb requires patients with <60–70 g/L as an indication for transfusion therapy 
b)	 Local blood sources are in short supply, and eligible patients do not necessarily have timely access to transfusion 

therapy 
c)	 There are multiple risks (infection, allergy, immunosuppression, congestive heart failure, etc.) 
d)	 There is increased thrombotic risk 
e)	 There is increased risk of i.v.iron overload 

Hospitalization is required for RBC transfusions


