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			ABSTRACT

		

		
			We aimed to investigate the incidence and risk factors of hospital-acquired anemia (HAA) in stroke patients. We used retrospective analysis method, research on the incidence of HAA in 560 patients with cerebral apoplexy, the patients had incomed in the department of neurology of our hospital from January 1, 2017 to December 31, 2018, the patients also had incomed in the N-ICU. We used the single factor and multiple factors regression analysis in patients with HAA on age, gender, diagnosis, and the correlation of hospitalization days. The incidence of HAA in stroke patients was 32.7% (183/560). Logistic regression analysis showed that, age (OR=1.048) and length of stay (OR=1.043) were independent risk factors for HAA, while gender and diagnosis had no statistical significance (P > 0.05). The area under the ROC curve of age and length of stay were 0.663 and 0.571, respectively. The optimal cutoff values were age over 65 and length of stay over 26 days. Diagnosis was of significance in univariate analysis, but of no significance in multivariate analysis. This is because the age had potential influence, and diagnosis was not the real influencing factor of HAA. To conclude the incidence of HAA is higher in patients with stroke who have been hospitalized in ICU. Age and length of stay are independent risk factors. Patients with cerebral stroke that age> 65 years old and length of stay> 26 days were more likely to develop HAA. Early warning mechanism and corresponding preventive measures of HAA in stroke patients should be established in clinical practice. Meanwhile, nutrition management of stroke patients should be strengthened, hemoglobin should be monitored regularly, HAA should be detected in time and anemia should be corrected by active measures. Future multicenter studies should be conducted to observe the incidence of HAA in patients receiving enteral nutrition or parenteral nutrition versus those not receiving these treatments. At the same time, stroke patients receiving rehabilitation treatment can be included in the study, and rehabilitation treatment and nutrition program can be determined according to the correlation between daily energy expenditure and HAA after rehabilitation treatment.
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			INTRODUCTION

			Stroke is a common neurological disease with a high incidence in the elderly population (Feng and Pei, 2021). Due to the different locations of the lesions, patients may have disturbance of consciousness or dysphagia, affecting their eating and nutritional status. Hospital-acquired anemia (HAA) refers to a condition in which hospitalized patients with normal hemoglobin (Hgb) at admission show Hgb below normal level (Ahmed, 2014;  Vander Bom and Cannegieter, 2015). Although HAA usually involves multiple factors, for critically ill patients, loss from phlebotomy is a potentially avoidable major cause. Several domestic and foreign studies have shown that HAA still remains problem decades after 1973 (Eyster and Bernene, 1973; Greenwood, 2000; Woodhouse, 2001; Eckardt, 2001; Thavendiranathan et al., 2005; Chant et al., 2006; Pabla et al., 2009; Salisbury et al., 2011; Tosiri et al., 2010; Branco et al., 2012; Lyon et al., 2013; Coene et al., 2015; Levi, 2015). When studying specific patient populations, the incidence of HAA ranges from 20% to 70% in renal insufficiency patients admitted in the intensive care unit (ICU) or hospitalized for invasive treatment. The most important sequelae of anemia are lower oxygen-carrying capacity of the blood, resulting in increased cardiac output, a change in the oxyhemoglobin dissociation curve, and increased oxygen extraction, thus possibly reducing oxygen delivery at the tissue level. Studies have demonstrated that the presence of HAA in various surgeries and medical patients worsens in-hospital and post-hospital outcomes (Ahmed, 2014). At present, there is no clinical study on the incidence and risk factors of hospital-acquired anemia in cerebral stroke patients. This study reviewed the data of cerebral stroke patients admitted to N-ICU of neurology department in our hospital from January 1, 2017 to December 31, 2018, and studied the incidence and risk factors of HAA in these patients. 

			Materials and methods

			In this study, data were collected from 881 cerebral stroke patients admitted to neurology ICU of our hospital from January 1, 2017 to December 31, 2018. A total of 560 patients met the inclusion criteria. Table I lists the study sample exclusion reasons and the number of exclusion. Inclusion criteria: (1) Conform to the diagnosis of cerebral stroke (CNS, 1997) and confirmed by head CT scan or MRI; (2) Age≥18 years old; (3) Hospital stay≥7 days; (4) ICU hospital stay≥24 h; (5) EN≥ 3 days during the period (energy intake is calculated at 25-30kcal/kg/d); (6) Normal Hgb value at admission; (7) Each hospitalization requires at least 2 Hgb measurement values, one at the time of admission, one at the time of discharge after treatment. Exclusion criteria: (i) Patients who terminates treatment due to various reasons during the study period (such as giving up treatment, death, etc.). (ii) Those who receives red blood cell suspension transfusion 48 hours before admission. (iii) With anemia at admission. (iv) Hemoglobin above the normal range at admission; Acute hemorrhage at the time of admission.

			The age, gender, discharge diagnosis, hospital stay, Hgb value at admission, and Hgb value before discharge were collected from electronic medical records. The incidence of HAA was analyzed for ICU hospitalized stroke patients. Univariate and multivariate regression analysis was performed on the age, gender, hospital stay, and diagnosis of the enrolled patients to study the risk factors for HAA in cerebral stroke patients.

			According to the World Health Organization (WHO) criteria, anemia is defined as Hgb <13 g/dL in men and <12 g/dL in women (WHO, 1968). Anemia is further classified as mild when Hgb is >11 g/dL (but below normal value for each gender), moderate when Hgb is >9 g/dL and <11 g/dL, and severe when Hgb is <9 g/dL (Ahmed, 2014).

			All data were recorded in the form of double entry after verification by two people. The incidence of HAA is expressed as a percentage. Univariate analysis was performed on age, sex, diagnosis, and hospital stay. Measurement data were expressed as mean ± standard deviation. Comparison between groups was performed using t test, and counting data was tested using χ2 test. In the univariate analysis, each significant variable (P<0.05) was included in the multivariate regression analysis, 

			Table I. Reasons and numbers for inclusion and exclusion of study samples.

			
				
					
					
					
				
				
					
							
							Item

						
							
							Number (person)

						
					

					
							
							Included sample

						
							
							Meet inclusion criteria

						
							
							560

						
					

					
							
							Excluded sample

						
							
							Abnormal hemoglobin at admission (above or below normal range)

						
							
							183

						
					

					
							
							No routine blood collection during hospitalization

						
							
							27

						
					

					
							
							One blood routine collection during hospitalization

						
							
							98

						
					

					
							
							No clear diagnosis of ischemic and hemorrhagic stroke

						
							
							13

						
					

				
			

			Table II. Univariate analysis of HAA in cerebral stroke patients.

			
				
					
					
					
					
					
				
				
					
							
							Variable

						
							
							HAA group (n=183)

						
							
							Non-HAA group (n=377)

						
							
							t/X2

						
							
							P value

						
					

					
							
							Gender [case (%)]

						
							
							
							
							0.456

						
							
							0.499

						
					

					
							
							Male

						
							
							124(67.8)

						
							
							266(70.6)

						
							
							
					

					
							
							Female

						
							
							59(32.2)

						
							
							111(29.4)

						
							
							
					

					
							
							Diagnosis [case (%)]

						
							
							
							
							5.142

						
							
							0.023

						
					

					
							
							Ischemic stroke

						
							
							143(78.1)

						
							
							260(69.0)

						
							
							
					

					
							
							Hemorrhagic stroke

						
							
							40(21.9)

						
							
							117(31.0)

						
							
							
					

					
							
							Age (years, x±s)

						
							
							66.9±12.4

						
							
							60.4±12

						
							
							6.167

						
							
							<0.001

						
					

					
							
							Hospital stay (day, x±s)

						
							
							20.7±12.5

						
							
							16.7±7.9

						
							
							3.971

						
							
							<0.001

						
					

				
			

			and the area under the curve and optimal cut-off value of each risk factor were calculated based on the ROC curve. All statistical analyses of the experimental data were performed in Microsoft Excel and SPSS 19.0 statistical software, and P<0.05 indicates statistically significant difference.

			Results

			Of the 560 patients enrolled, 183 patients developed hospital-acquired anemia (HAA), with an incidence rate of 32.7% (183/560). According to the two hemoglobin values, the patients were divided into HAA group and non-HAA group. Univariate analysis showed that HAA group was older than non-HAA group, with longer hospital stay than the non-HAA group. The number of HAA cases was greater in ischemic stroke patients than in hemorrhagic stroke patients, and the difference was statistically significant (P<0.05). There was no statistically significant gender difference between the two groups (P>0.05).

			According to the univariate results, the inclusion criterion was <0.05, and the exclusion criterion was >0.1. Logistic regression analysis was performed on age, diagnosis, and hospital stay using the stepwise forwards method (the model was meaningful as a whole, and the overall prediction rate was 70.7%). Age and hospital stay had a statistically significant effect on the incidence of HAA (P<0.05), while the effect of diagnosis was not statistically significant (Table III).

			Diagnoses with no statistically significant effect on the incidence of HAA were excluded, and a second Logistic regression analysis was performed (the model was meaningful as a whole, and the overall prediction rate was 71.1). The results revealed that age and hospital stay were independent risk factors for HAA in cerebral stroke patients (Table III). Diagnosis was meaningful in univariate analysis, but not in multivariate analysis, which is due to the potential effect of age. Nonetheless, diagnosis was not a real factor in the incidence of HAA.

			The ROC curve was used for model fit analysis (Fig. 1), the area under the curve was 0.681 and close to 70% (P<0.05), with maximum Youden index 0.272, sensitivity 0.601, and specificity 0.671.

			[image: ]

			Fig. 1. ROC curve.

			The ROC curve was plotted for age, with AUC 0.663, optimal cut-off value 64.5 years, Youden index 0.253, sensitivity 0.623, and specificity 0.63. The Roc curve was plotted for hospital stay, with AUC 0.571, optimal cut-off value 25.5 days, Youden index 0.197, sensitivity 0.290, and specificity 0.907. The optimal cut-off values for HAA after cerebral stroke were age > 65 years and hospital stay > 26 days (rounded).

			Discussion

			The data of 881 stroke patients with ICU hospitalization history were collected, and 560 eligible patients were finally enrolled. The incidence of HAA was 32.7% in cerebral stroke patients with hospitalization history. The risk factors of HAA in stroke patients were analyzed by univariate and multivariate analysis, so as to provide a basis for clinical practice. Cerebral stroke patients are prone to malnutrition after the onset 

			Table III. Multivariate regression analysis of HAA in cerebral stroke patients 1 and 2.

			
				
					
					
					
					
					
					
					
				
				
					
							
							
							Regression coefficient

						
							
							Standard error

						
							
							Wald X2

						
							
							P value

						
							
							Relative risk degree

						
							
							95%CI

						
					

					
							
							Patient 1

						
							
							
							
							
							
							
					

					
							
							Age

						
							
							0.045

						
							
							0.008

						
							
							29.062

						
							
							0

						
							
							1.046

						
							
							1.029~1.063

						
					

					
							
							Diagnosis

						
							
							0.306

						
							
							0.225

						
							
							1.851

						
							
							0.174

						
							
							1.358

						
							
							0.874~2.110

						
					

					
							
							Hospital stay

						
							
							0.043

						
							
							0.01

						
							
							19.315

						
							
							0

						
							
							1.044

						
							
							1.024~1.064

						
					

					
							
							Patient 2

						
							
							
							
							
							
							
					

					
							
							Age

						
							
							0.047

						
							
							0.008

						
							
							33.544

						
							
							0

						
							
							1.048

						
							
							1.031~1.065

						
					

					
							
							Hospital stay

						
							
							0.042

						
							
							0.01

						
							
							18.665

						
							
							0

						
							
							1.043

						
							
							1.023~1.063

						
					

					
							
							Constant

						
							
							-4.483

						
							
							0.575

						
							
							60.833

						
							
							0

						
							
							0.011

						
							
							-

						
					

				
			

			due to disturbance of consciousness and swallowing dysfunction. In the intensive care unit, approximately 90% patients have a decreased hemoglobin level on the third day of ICU treatment, and the incidence of HAA is significant in ICU (Raghavan and Marik, 2005). For cerebral stroke patients who have been hospitalized in the ICU, nutritional management should be strengthened. For instance, nutritional support in different ways can be provided according to the swallowing function assessment results; daily energy and protein requirements can be calculated according to the disease severity and body weight.

			This study shows that age and hospital stay are independent risk factors for HAA in cerebral stroke patients, and the influence of diagnosis and gender on the incidence of HAA is not statistically significant. This study reveals that the age of patients with HAA is greater than 65 years old. Although no clear consensus has been reached on the risk factors of HAA, most researchers agree that age above 65 years old is associated with malnutrition (Greenwood, 2000). Therefore, for cerebral stroke patients over 65 years old, nutrition should be strengthened and hemoglobin should be checked regularly. 

			This study suggests that the incidence of HAA is related to the hospital stay of cerebral stroke patients, and hospital stay longer than 26 days is the optimal cut-off value. Therefore, with the increase of hospital stay, especially for patients hospitalized for more than 26 days, the nutritional status evaluation should still be included in regular evaluation process to grasp changes in albumin and hemoglobin. Hospital stay should be shortened as much as possible to reduce the incidence of HAA. At present, the hospital stay of stroke patients is shortened, and most patients choose to be transferred to other medical institutions for rehabilitation treatment after discharge, rather than home care. Therefore, it is still necessary to pay attention to the prevention of HAA in stroke patients even though the hospitalization days of stroke patients are significantly shortened. In the future, stroke patients receiving rehabilitation therapy can be included in the study, and rehabilitation therapy and nutrition program can be determined according to the correlation between daily energy expenditure and HAA after rehabilitation therapy.

			The early warning and prevention mechanism of HAA should be established in clinical practice. At present, there is still insufficient clinical understanding of HAA in cerebral stroke patients. Among the 881 patients in this study, 98 patients received only one blood routine examination during their hospitalization, and 27 patients received none. Although unnecessary laboratory tests should be reduced (Greenwood, 2000), regular blood routine examination is still necessary for malnourished cerebral stroke patients at a high risk of the disease. Doctors should seek measures to prevent HAA while reducing unnecessary blood collection (Vander Bom and Cannegieter, 2015), and multidisciplinary collaboration is important.

			Due to the limitations of retrospective and observational design, this study lacked data on gastrointestinal bleeding events caused by stress ulcers, intravenous blood transfusion and intravenous fluids, and hemoglobin after discharge for stroke patients. Therefore, it was not possible to evaluate the recovery of anemia in HAA patients after discharge.

			In this tudy, laboratory blood volume was not collected during hospital stay. According to the research of Van der Bom and Cannegieter (2015), blood collection for laboratory diagnosis is not the main cause of HAA. Healthy people need to replace 1% of their blood volume per day, that is, about 50 ml of total blood volume (TBV), but this ability is impaired in hospitalized patients, lowering their threshold for tolerable blood loss (Woodhouse, 2001). Therefore, the necessity for some laboratory tests in hospitalized stroke patients remains to be discussed. In future studies, blood loss due to in-hospital laboratory tests can be included as a variable in the analysis.

			Conclusion

			Cerebral stroke patients with ICU hospitalization experience have a higher incidence of HAA. Age and hospital stay are independent risk factors. The optimal cut-off value of HAA in cerebral stroke is age > 65 years and hospital stay > 26 days. Clinically, an early warning mechanism and corresponding preventive measures should be established for HAA in cerebral stroke patients, and multidisciplinary cooperation should be valued. It is necessary to strengthen the nutritional management of cerebral stroke patients, regularly monitor hemoglobin, detect HAA in time, and actively take measures to correct anemia.

			Ethical approval

			The study was carried out in compliance with guidelines issued by Ethical Review Board Committee of the First Hospital of Jilin University, China.

			 

			IRB approval

			This study was approved by the Advanced Studies Research Board of the First Hospital of Jilin University, 130000, China.

			Statement of conflict of interest

			The authors have declared no conflict of interest.

			References

			Ahmed, A.H., 2014. Prevention and management of hospital-acquired anemia. Hos. Med. Clin., 3: e71-e84. https://doi.org/10.1016/j.ehmc.2013.10.002

			Branco, B.C., Inaba, K., Doughty, R., Brooks, J., Barmparas, G., Shulman, I., Nelson, J., and Demetriades, D., 2012. The increasing burden of phlebotomy in the development of anaemia and need for blood transfusion amongst trauma patients. Injury, 43: 78-83. https://doi.org/10.1016/j.injury.2010.12.003

			Buckley-Sharp, M.D., 1971. Anaemia of investigation. The Lancet, 297: 916. https://doi.org/10.1016/S0140-6736(71)92483-4

			Chant, C., Wilson, G. and Friedrich, J.O., 2006. Anemia, transfusion, and phlebotomy practices in critically ill patients with prolonged ICU length of stay: a cohort study. Crit. Care, 10: 1-9. https://doi.org/10.1186/cc5054

			Chinese Neurological Society, Chinese Neurosurgery Society. 1997. Diagnosis of various cerebrovascular diseases. Chinese J. Neurol., 13: 3-4.

			Coene, K.L.M., Roos, A.N. and Scharnhorst, V., 2015. Iatrogenic anemia/Twenty-five million liters of blood into the sewer: comment. J. Thromb. Haemost., 13: 1160-1161. https://doi.org/10.1111/jth.12831

			Cui, Z., Zhang, J., Zhang, J., and Xu, L., 2020. Evaluation of IgG, IgM, CD4+ and CD8+ T cells during neoadjuvant chemotherapy with Tezio and Apatinib in gastric cancer patients. Cell. mol. Biol., 66: 113-118. https://doi.org/10.14715/cmb/2020.66.3.17

			Eckardt, K.U., 2001. Anemia in critical illness. Wien. Klin. Wochenschr., 113: 84-89.

			Eyster, E., and Bernene, J., 1973. Nosocomial anemia. J. Am. med. Assoc., 223: 73-74. https://doi.org/10.1001/jama.223.1.73

			Ezzie, M.E., Aberegg, S.K. and O’Brien Jr, J.M., 2007. Laboratory testing in the intensive care unit. Crit. Care Clin., 23: 435-465. https://doi.org/10.1016/j.ccc.2007.07.005

			Feng, Y. and Pei, X., 2021. Relationship between glucose metabolism abnormalities and neuronal autophagy and apoptosis in patients with ischemic stroke and cognitive impairment. Pakistan J. Zool., 54:1569-1576. https://doi.org/10.17582/journal.pjz/20201105061129

			Greenwood, M., 2000. Blood gas analysis may lead to iatrogenic anaemia in intensive care. Aust. Crit. Care, 13: 30. https://doi.org/10.1016/S1036-7314(00)70615-1

			Koch, C.G., Li, L., Sun, Z., Hixson, E.D., Tang, A., Phillips, S.C., Blackstone, E.H. and Henderson, J.M., 2013. Hospital-acquired anemia: prevalence, outcomes, and healthcare implications. J. Hosp. Med., 8: 506-512. https://doi.org/10.1002/jhm.2061

			Levi, M., 2015. Iatrogenic anemia/Twenty-five million liters of blood into the sewer: reply. J. Thromb. Haemost., 13: 1161-1162. https://doi.org/10.1111/jth.12833

			Lyon, A.W., Chin, A.C., Slotsve, G.A. and Lyon, M.E., 2013. Simulation of repetitive diagnostic blood loss and onset of iatrogenic anemia in critical care patients with a mathematical model. Comput. Biol. Med., 43: 84-90. https://doi.org/10.1016/j.compbiomed.2012.11.008

			Mann, S.A., Williams III, L.A., Marques, M.B., and Pham, H.P., 2018. Hospital-acquired anemia due to diagnostic and therapy-related blood loss in inpatients with myasthenia gravis receiving therapeutic plasma exchange. J. clin. Apher., 33: 14-20. https://doi.org/10.1002/jca.21554

			Pabla, L., Watkins, E. and Doughty, H.A., 2009. A study of blood loss from phlebotomy in renal medical inpatients. Trans. Med., 19: 309-314. https://doi.org/10.1111/j.1365-3148.2009.00960.x

			Procop, G.W., Yerian, L.M., Wyllie, R., Harrison, A.M. and Kottke-Marchant, K., 2014. Duplicate laboratory test reduction using a clinical decision support tool. Am. J. clin. Pathol., 141: 718-723. https://doi.org/10.1309/AJCPOWHOIZBZ3FRW

			Raghavan, M. and Marik, P.E., 2005. Anemia, allogenic blood transfusion, and immunomodulation in the critically ill. Chest, 127: 295-307. https://doi.org/10.1378/chest.127.1.295

			Salisbury, A.C., Reid, K.J., Alexander, K.P., Masoudi, F.A., Lai, S.M., Chan, P.S., Bach, R.G., Wang, T.Y., Spertus, J.A. and Kosiborod, M., 2011. Diagnostic blood loss from phlebotomy and hospital-acquired anemia during acute myocardial infarction. Arch. Int. Med., 171: 1646-1653.

			Stefanini, M., 2014. Iatrogenic anemia (can it be prevented?). J. Thromb. Haemost., 12: 1591-1591. https://doi.org/10.1111/jth.12642

			Thavendiranathan, P., Bagai, A., Ebidia, A., Detsky, A.S., and Choudhry, N.K., 2005. Do blood tests cause anemia in hospitalized patients? J. Gen. Intern. Med., 20: 520-524. https://doi.org/10.1111/j.1525-1497.2005.0094.x

			Tosiri, P., Kanitsap, N., and Kanitsap, A., 2010. Approximate iatrogenic blood loss in medical intensive care patients and the causes of anemia. J. med. Assoc. Thai., 93: S271-S276.

			Van der Bom, J.G., and Cannegieter, S.C., 2015. Hospital-acquired anemia: the contribution of diagnostic blood loss. J. Thromb. Haemost., 13: 1157-1159. https://doi.org/10.1111/jth.12886

			Wang, Y., Xu, S., Wang, L., Liu, J., Wang, J. and Zhou, J., 2020. . Long noncoding RNA H19 promotes vincristine resistance in multiple myeloma by targeting Akt. Cell. mol. Biol. (Noisy-le-grand), 66: 76-80. https://doi.org/10.14715/cmb/2020.66.6.14

			Woodhouse, S., 2001. Complications of critical care: lab testing and iatrogenic anemia. Med. Lab. Obs., 33: 28-31. https://doi.org/10.1080/03060497.2001.11086078

			World Health Organization, 1968. Nutritional anaemias. Report of a WHO scientific group [meeting held in Geneva from 13 to 17 March 1967]. 

		

	OEBPS/image/Open_Access_logo_black.png





OEBPS/image/Image45978014.png
00

03

0% 08
Specificity

08

0






OEBPS/image/1.png
Pakistan J. Zool., vol. 56, pp 27-32, 2024

https://dx.doi.org/10.17582/journal.pjz/20220715060736

Risk Factors Analysis of Hospital-Acquired
Anemia in Cerebral Stroke Patients

Xinmin Liu’, Fengming Ni’ and Lan Gao'*

!Department of Neurology, The First Hospital of Jilin University, 130000, China
’Department of Gastrointestinal Medicine, The First Hospital of Jilin University,
130000, China

ABSTRACT

We aimed to investigate the incidence and risk factors of hospital-acquired anemia (HAA) in stroke
patients. We used retrospective analysis method, research on the incidence of HAA in 560 patients with
cerebral apoplexy, the patients had incomed in the department of neurology of our hospital from January
1,2017 to December 31, 2018, the patients also had incomed in the N-ICU. We used the single factor and
multiple factors regression analysis in patients with HAA on age, gender, diagnosis, and the correlation of
hospitalization days. The incidence of HAA in stroke patients was 32.7% (183/560). Logistic regression
analysis showed that, age (OR=1.048) and length of stay (OR=1.043) were independent risk factors for
HAA, while gender and diagnosis had no statistical significance (P > 0.05). The area under the ROC
curve of age and length of stay were 0.663 and 0.571, respectively. The optimal cutoff values were age
over 65 and length of stay over 26 days. Diagnosis was of significance in univariate analysis, but of
no significance in multivariate analysis. This is because the age had potential influence, and diagnosis
was not the real influencing factor of HAA. To conclude the incidence of HAA is higher in patients
with stroke who have been hospitalized in ICU. Age and length of stay are independent risk factors.
Patients with cerebral stroke that age> 65 years old and length of stay> 26 days were more likely to
develop HAA. Early warning mechanism and corresponding preventive measures of HAA in stroke
patients should be established in clinical practice. Meanwhile, nutrition management of stroke patients
should be strengthened, hemoglobin should be monitored regularly, HAA should be detected in time
and anemia should be corrected by active measures. Future multicenter studies should be conducted to
observe the incidence of HAA in patients receiving enteral nutrition or parenteral nutrition versus those
not receiving these treatments. At the same time, stroke patients receiving rehabilitation treatment can be
included in the study, and rehabilitation treatment and nutrition program can be determined according to
the correlation between daily energy expenditure and HAA after rehabilitation treatment.
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INTRODUCTION

Stroke is a common neurological disease with a high
incidence in the elderly population (Feng and Pei,
2021). Due to the different locations of the lesions,
patients may have disturbance of consciousness or
dysphagia, affecting their eating and nutritional status.
Hospital-acquired anemia (HAA) refers to a condition
in which hospitalized patients with normal hemoglobin
(Hgb) at admission show Hgb below normal level
(Ahmed, 2014; Vander Bom and Cannegieter, 2015).
Although HAA wusually involves multiple factors,
for critically ill patients, loss from phlebotomy is a
potentially avoidable major cause. Several domestic
and foreign studies have shown that HAA still remains
problem decades after 1973 (Eyster and Bernene, 1973;
Greenwood, 2000; Woodhouse, 2001; Eckardt, 2001;
Thavendiranathan et al., 2005; Chant ef al., 2006; Pabla et
al., 2009; Salisbury ef al., 2011; Tosiri et al., 2010; Branco

et al., 2012; Lyon et al., 2013; Coene et al., 2015; Levi,
2015). When studying specific patient populations, the
incidence of HAA ranges from 20% to 70% in renal
insufficiency patients admitted in the intensive care unit
(ICU) or hospitalized for invasive treatment. The most
important sequelae of anemia are lower oxygen-carrying
capacity of the blood, resulting in increased cardiac
output, a change in the oxyhemoglobin dissociation
curve, and increased oxygen extraction, thus possibly
reducing oxygen delivery at the tissue level. Studies
have demonstrated that the presence of HAA in various
surgeries and medical patients worsens in-hospital and
post-hospital outcomes (Ahmed, 2014). At present, there
is no clinical study on the incidence and risk factors of
hospital-acquired anemia in cerebral stroke patients.
This study reviewed the data of cerebral stroke patients
admitted to N-ICU of neurology department in our
hospital from January 1, 2017 to December 31, 2018,
and studied the incidence and risk factors of HAA in
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