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Abstract

Background: In critically ill patients, the increase in metabolic demands overwhelms
Keywords: the compensatory mechanisms for tolerating anemia, leading to increased morbidity
anemia, elderly, ICU, and mortality.
outcome Objectives: Assess the effect of anemia on the outcome of elderly patients in ----------

- intensive care unit (ICU)

Methodology: prospective study, 100 critically ill eldery patients. They were
subjected to comprehensive geriatric assessment, complete blood count , evaluation
of Acute Physiological and Chronic Health Evaluation Score (APACHE II) on the
first day of admission and Sequential Organ Failure Assessment Score (SOFA) score
on admission and daily.

Results: 61% anemic, no statistically significant difference between anemic and non
anemic critically ill elderly as regards mortality, length of stay, complications and
APACHE 11 score (P>0.05) while SOFA scores were significantly higher among
anemics (P<0.05). SOFA scores were significantly higher among patients with
microcytic anemia than those with normocytic anemia and non anemic patients
(P<0.05). SOFA on admission, maximum SOFA, mean SOFA and APACHE II
scores were significantly higher in patients with moderate anemia (P<0.05).
Conclusion: Anemia is considered an important parameter in critically ill elderly
patients. Anemia affects the evaluation scoring of ICU patients and should be well
considered in management and follow up.

Introduction

Elderly patients make up between 26% and 51% of Intensive Care Unit (ICU) admissions @, Different studies have
studied the association of age with the outcome in geriatric patients. An age-related increase in mortality was
reported in a multihospital study of 38 ICUs. They concluded that the adjusted odds of death increased with each 5-
year age increment @,

On the other hand anemia is associated with increased of death in the ICU @, In critically ill patients, the increase in
metabolic demands overwhelms the compensatory mechanisms for tolerating anemia, leading to increased morbidity
and mortality®.Also lower hemoglobin levels are associated with higher Sequential Organ Failure Assessment
Score (SOFA) scores, longer ICU length of stay and increased in-hospital mortality®).

The short-term prognosis after intensive care is most likely the result of the interplay between illness severity,
baseline patient characteristics (comorbidities, performance status) and the quality of care®?).

Accurate prognosis predictions in critically ill elderly patients may help to decrease morbidity, improve therapeutic
strategies and increase patients’ quality of life®,

An important role of information derived from validated scores will help in guiding physician decision making in
the future® .

This article was aimed at studying the effects of anemia on the outcome in elderly admitted to the ICU.
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Materials and methods

A prospective study performed among 100 critically ill elderly (> 60 years) admitted to the ------- intensive care unit
in -----m-mom- hospitals. Each participant was subjected to; Comprehensive Geriatric assessment, which include
detailed history taking, complete medical, psychological and functional assessment. Examination was done on
admission, including recording of vital data, assessment of conscious level and recording of the worst parameters
during the first 24 hours of admission. Patients admitted to the ICU for less than 48 hrs were excluded.

Complete blood count (CBC) was done on admission for all patients including hemoglobin level (Hb), hematocrit
(HCT) and mean corpuscular volume (MCV) in the central laboratory of ---------- University hospitals. Anemia was
defined according to WHO classification as a hemoglobin concentration less than 12 g/dl in women and 13 g/dl in
men®® and was graded according to WHO grading of anemia into; mild (Anemia Hb:10 g/dl - cutoff point ),
moderate Anemia: 7-10 g/dl and severe anemia: Hb <7 g/dl @9, Furthermore, Anemia was divided according to
MCV ir(1tc;; normocytic (MCV 80-100 fl), microcytic (MCV less than 80 fl) and macrocytic anemia (MCV more than
100 fl) @D,

Assessment of severity of illness was performed on admission within 24 hours using Acute Physiological and
Chronic Health Evaluation Score (APACHE 11)12), SOFA score was recorded on admission and daily thereafter (3,
Mean SOFA score was calculated and maximum SOFA (SOFA max) score was recorded. Assessment of the patient
outcome: in the form of mortality or discharge and length of stay (LOS). Any complications were also recorded.

The collected data was revised, coded, tabulated and introduced to a PC using SPSS statistical software package and
suitable analysis was done according to the type of data obtained for each parameter. Data was presented as meant
standard deviation (£ SD) for numerical data, frequency and percentage of non-numerical data. The distribution of
qualitative variables was evaluated by Chi-Square test or Fisher’s exact test, as indicated. Means of normally
distribute variables were compared by Students’ test or analysis of variance, as appropriate.

Results

The sample enrolled (100) consisted of 54 males and 46 females, most of them were in the 60-65 age group (49%)
and the larger number of the sample were non-smokers (58%). Among the 100 studied subjects, the most prevalent
comorbidity was hypertension (62 subjects) and the least prevalent was dementia (10 subjects). The most prevalent
causes of ICU admission in our study were cerebrovascular stroke (CVS) and disturbed conscious level (DCL) due
to causes other than stroke mainly due to delerium secondary to acute medical problem.

Among the 100 studied patients 39% were non anemic, 28% had mild anemia, 27% had moderate anemia and 6%
had severe anemia. The mean (£SD) hemoglobin level on admission was 11.2 (£2.7) g/dl. As regards types of
anemia, 34% of the studied group had normocytic anemia and 27% had microcytic anemia. Mild anemia was more
common in the older age.

There was no statistical significance between anemia perse or its different grades and different causes of ICU
admission. But it was found that the variable distribution of types of anemia among different causes of ICU
admission shows significance. For example, microcytic anemia was significantly more common in patients admitted
to the ICU because of septic shock or DCL.

As regards the outcome of the studied cases 54% were discharged, 53% developed ICU complications with mean
length of ICU stay 5.5+2.8 days. The mean APACHE Il score was 19.22+5.8, mean SOFA score on admission was
5.1+2.3, mean maximum SOFA score was 7+4 and the mean of the mean SOFA score was 5.3+2.7.

Table 1 shows the relation between the presence of anemia and ICU outcome. Although non significant still
mortality and morbidity were more among anemic patients.

Table 2 shows the relationship between grades of anemia and ICU outcome and revealed significantly higher
APACHE Il and SOFA scores among patients with moderate anemia. No other significant relation was evident.
Similarly, there was no significant relation between types of anemia with either mortality or length of ICU stay nor
complications.

On the other hand, there was a statistically significant relation between types of anemia and SOFA admission score,
maximum SOFA score and the mean SOFA score. No significant difference was elicited when comparing the types
of anemia and APACHE 11 score (table 3).
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Table 1: Relation between anemia and ICU outcome

Impact Factor (PIF): 2.672

Anemic Nonanemic P value
| N=61 N=39

U suteome 5\"5:‘35“4"";99 W02 | 26L50) |
N (%) (D,\?:Z%) 31(50.8%) | 15(38.5%)
ICUcomplications 2(N63253) 32(52.5%) | 21(53.8%) 0.89
N (%) (NI\(I):47) 20(47.5%) | 18(46.2%)
I'\—Ae:;lrf?igg)cu stay (days) 53(2.8) | 5.7(:2.9) 0.47
QZQ&;‘SFD')' total score 19.8(+5.8) | 18.2(¢5.7) | 0.163
i/l?eZnA( iagg“)iSSiO” 5.6(+26) | 4.3(x16) 0.004*
mg;LT;ngfOFA 7.79(+43) | 5.7(x3.2) 0.014*
ng(iggf 5.9(3) 4.2(+2) 0.002*

Table 2: Relation between grades of anemia and the ICU outcome (qualitative variables: ICU outcome and ICU
complications), (quantitative variables: length of stay, APACHE II, SOFA)

Non . . Moderate Severe
. Mild anemia . :
anemic N=28 Anemia Anemia P value
N=39 N=27 N=6
Discharge 24 15 12 3
ICU outcome (N=54) (61.5%) (53.6%0) (44.4%) (50%) 0.58
N (%) Death 15 13 15 3 '
(N=46) (38.5%) (46.4%) (55.6%) (50%)
Yes 21 15 15 2
Icu (N=53) (53.8%) (53.6%) (55.6%) (33.3%)
complications 0.79
N (%) No 18 13 12 4
(N=47) (46.2%) (46.4%) (44.4%) (66.7%0)
Length of ICU stay (days) 5.7 5.1 5.7 4.6 0.7
Mean(xSD) (x2.9) (x3.1) (x2.7) (x1.2) '
APACHE 11 total score 18.2 17 22.5 20.5 0.003*
Mean(+SD) (£5.7) (£5.2) (£5.3) (+6.2) '
SOFA admission 4.3 4.8 6.3 5.8 0.005*
Mean(xSD) (x1.6) (x2.5) (x2.4) (x3.2) '
Maximum SOFA 5.7 6.2 9.7 6.1 0.001*
Mean(£SD) (£3.2) (£3.4) (+4.5) (£3.4) '
Mean SOFA 4.2 4.9 7.2 5.3 0.001*
Mean(£SD) (x2) (x2.5) (£3) (£3.4) '
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Table3: Relation between types of anemia and the ICU outcome (quantitative variables)

Non anemic | Normocytic Microcytic ANOVA

N=39 anemia N=34 anemia N=27 F P
Length of ICU stay 5.7 5.2 5.4
Mean (+SD) (days) (£2.9) (2.9) (*2.7) 0.28 0.753
APACHE I1 total score 18.2 19.3 204 12 0.163
Mean (+SD) (5.7) (5.8) (¢5.9) ' '
SOFA admission 43 5.4 5.8 *
Mean (+SD) (+1.6) (+2.5) (2.8) 3.8 0.025
Maximum SOFA 5.7 7.3 8.3 *
Mean (+SD) (£3.2) (£3.8) (+4.8) 3.5 0.033
Mean SOFA 4.2 5.8 6.1 -
Mean (+SD) (2) (+3) (*3) S 0.008

Discussion

Age is generally thought to be strongly associated with intensive care outcomes, but this relationship may be
confounded by acute physiological impairment, age-related changes (lower functional reserve, co-morbidity) and
differences in intensive care practice 419,

Anemia is one of the most common medical complications encountered in critically ill patients. About two-thirds of
patients have hemoglobin concentrations less than 12 g/dl at the time of ICU admission, with a subsequent
decrement of about 0.5 g/dl per day (6:17-

As will be shown below there has been great conflict between studies regarding the effect of anemia on critically ill
patients. Despite the established consequences of anemia many studies have shown no effect on the outcome. Both
aspects of the debate will be presented in correlation with the results of this study which was aimed specifically to
assess the outcome in critically ill elderly given their decreased homeostatic reserve and multiple comorbidities.
Deleterious effects of anemia include increased risk of cardiac-related morbidity and mortality*39 as well as a
generalized decrease in oxygen-carrying capacity. However, the specific impact of anemia on ICU patient morbidity
and mortality is poorly defined, as is the optimal hemoglobin level for this population ©)

The current study aimed to assess the effect of anemia on the outcome of elderly patients admitted to --------- ICU in
—————————————— . A prospective study was carried out to assess the relationship between anemia at ICU admission and
the ICU outcome in the form of ICU mortality, complications, LOS and severity of illness that was assessed on
admission using APACHE 11 score and organ failure was followed during ICU stay daily using SOFA score.

As regards the relation between anemia and admission demographics, there was a significant relationship between
age and grade of anemia where mild grade of anemia was more common at older age. This agrees with Patel (2008)
who found that the far majority of anemia among older community-dwelling adults were mild, with less than 1% of
them having hemoglobin concentration below 10 g/dl and less than 3% were below 11 g/dl (according to NHANES
I11, National Health And Nutrition Examination Survey). This can be explained that causes of severe anemia
probably shorten life expectancy @°

As regards ICU outcomes in our study, among the 100 patients 54 were discharged and 46 died. The mean
APACHE 11 score was 19.2+5.8 reflecting severity of illness at ICU admission. Mean admitting SOFA score was
5.1(%2.3), mean maximum SOFA score was 7(+4), mean value of mean SOFA score was 5.3(+2.7) and mean LOS
was 5.5(+2.8).

We found that there was no statistically significant relationship between presence of anemia or its grade or type and
ICU outcome as regards discharge or death, ICU complications and LOS, however, mortality among anemic group
was higher (50.8%) and discharge was higher among non anemic group (61.5%).

Vincent et al, (2002) reported that anemia is common in critically ill patients and is associated with considerable
morbidity and worse outcome. However, when they did hierarchical logistic regression to determine the associations
between various patient characteristics and death in the ICU, the associations of transfusion, APACHE II, SOFA,
and age with mortality were statistically significant but admitting hemoglobin level was not ©
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Vincent et al. (2002) also found in their study that hemoglobin patterns over the 28-day period of ICU admission,
revealing a convergence of hemoglobin levels over time, irrespective of the admitting hemoglobin level either high
or low, which can affect the interpretation of the relation between the admitting hemoglobin and the ICU outcomes.
This could also be why both groups in this study had comparable outcomes ©.

On the other hand, Walsh et al., (2006) reported that anemia is well tolerated by critically ill patients and a
hemoglobin of 7-9 g/dl does not adversely affect outcome as regards ICU mortality in comparison with maintaining
a value >10 g/dl @V,

Moreover, Hébert et al. (1999) found that anemia in critical illness is not necessarily harmful, with particular
reference to acute anemia ??. A major confounder to interpretation to the effect of anemia on the ICU mortality is
transfusion practice. The TRICC (Transfusion Requirements In Critical Care) trial compared a transfusion trigger of
<7 g/dl, with a target level of 7-9 g/dl during ICU admission, with a trigger <10 g/dl and target of 10-12 g/dl in
patients whose hemoglobin concentration had a value of 9 g/dl during the first 3 days in ICU. The 30 and 60 day
mortality were similar for these groups and significantly lower with the restrictive strategy among younger (<55 yr)
and less ill (APACHE Il score <20) patients ?®, Studies carried out after publication of this landmark trial continue
to show variation in transfusion triggers. As a result, the prevalence and incidence of anemia among populations of
critically ill patients needs to be placed in context by a description of the associated transfusion practice 1

Also we found that the relation between the presence of anemia and APACHE 11 score was statistically insignificant,
however, APACHE |1 score was higher among the anemic group (19.8+5.8) than the non anemic group (18.2+5.7).
This can be explained by the effect of the ICU practice on the predictive value of APACHE Il scores which is
calculated on admission, especially with prolonged ICU stay @4

Moreover, this score does not take into account the many factors that can influence patient outcome during the
course of an ICU stay, so proper evaluation of changes in patient status over time is also important ©-

Hence, the study by Peres and colleagues, 2002 revealed that in patients with septic shock, the SOFA score has been
shown to have better predictive power than the APACHE 11 score %)

As regards the relation between grade of anemia and APACHE 11 score it was statistically significant, it was found
that APACHE Il score was higher in patients with moderate anemia than patients with mild anemia (P=0.001) and
non anemic patients (P=0.002), also APACHE Il score was higher in patients with normocytic anemia and
microcytic anemia than non anemic patients.

This agrees with Nguyen et al. (2003) who found that hemoglobin concentrations were inversely related to the
severity of the disease, as reflected by the APACHE Il and SOFA scores “7

On the other hand, there was a statistically significant relation between presence of anemia, its grade and type and
SOFA score on admission, SOFA maximum score and mean SOFA score, it was found that presence of anemia was
related to higher SOFA scores. Moreover, SOFA scores were higher in patients with moderate anemia than patients
with mild anemia and non anemic patients (P values 0.017, 0.001 respectively). It was also found that SOFA scores
were higher among patients with normocytic and microcytic anemia than non anemic patients (P values 0.043, 0.012
respectively).

This agrees with Vincent et al., (2002) that performed a large, epidemiologic study in European ICUs that validated
the common occurrence of anemia in critically ill patients and also reported that lower mean hemoglobin levels were
associated with higher SOFA scores and longer lengths of stay 95).

An important point to be considered in the current study is that this is a single-center study, so caution should be
taken when applying our results to other ICUs due to differences in the ICU policies. Another point to be considered
in this study is the transfusion practice which can affect the interpretation of the relation between the admitting
hemoglobin and the ICU outcomes.

Moreover, our analysis focused only on ICU mortality, and we did not examine post discharge mortality or long-
term prognosis. Therefore, to validate these results we recommend further studies involving critically ill elderly,
taking into consideration different transfusion policies and hemoglobin level throughout the admission period.

Conclusion: Anemia is considered an important parameter in critically ill elderly patients. Anemia affects the
evaluation scoring of ICU patients and should be well considered in management and follow up.

© Indian Journal of Medical Research and Pharmaceutical Sciences http://www.ijmprs.com/



http://www.ijmprs.com/

Open Access Journal

Indian Journal of Medical Research and Pharmaceutical Sciences

April 2016; 3(4) ISSN: ISSN: 2349-5340
DOI: 10.5281/zenod0.49969 Impact Factor (PIF): 2.672
References

1. Hennessy D, Juzwishin K, Yergens D, et al., “Outcomes of elderly survivors of intensive care: A review of the

2.

10.
11.
12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

literature”, Chest; 127(5):1764—74, 2005

Rosenthal GE, Kaboli PJ, Barnett MJ, et al., “Age and the risk of in-hospital death: Insights from a
multihospital study of intensive care patients”, J Am Geriatr Soc; 50(7):1205-12, 2002

Rasmussen L, Christensen S, Lenler-Petersen P, et al., “Anemia and 90-day mortality in COPD patients
requiring invasive mechanical ventilation” Clin Epidemiol; 3:1-5, 2010

Asare K, “ Anemia of critical illness” Pharmacotherapy; 28(10):1267-82, 2008

Vincent JL, Baron JF, Reinhart K, et al., “Anemia and blood transfusion in critically ill patients” JAMA,;
288(12):1499-507, 2002

de Rooij SE, Abu-Hanna A, Levi M, et al., “Factors that predict outcome of intensive care treatment in very
elderly patients: a review” Crit Care; 9(4):307-14, 2005

Boumendil A, Maury E, Reinhard I, et al., “Prognosis of patients aged 80 years and over admitted in medical
intensive care unit” Intensive Care Med; 30(4):647-54, 2004

Qiao Q, Lu G, Li M, et al., “Prediction of outcome in critically ill elderly patients using APACHE Il and SOFA
scores” J Int Med Res; 40(3):1114-21, 2012

Hag A, Patil S, Parcells AL, et al., “The Simplified Acute Physiological Score 111 Is Superior to the Simplified
Acute Physiology Score 11 and Acute Physiology and Chronic Health Evaluation Il in Predicting Surgical and
ICU Mortality in the "Oldest Old™” Curr Gerontol Geriatr Res; 2014:934852, 2014

WHO, “Hemoglobin concentrations for the diagnosis of anaemia and assessment of severity”, 2011

WHO, “Priorities in the assessment of vitamin A iron status in the populations”, 2012

Knaus WA, Draper EA, Wagner DP, et al., “APACHE II: A severity of disease classification system” Crit Care
Med; 13(10):818-29, 1985

Vincent JL, de Mendonga A, Cantraine F, et al., “Use of the SOFA score to assess the incidence of organ
dysfunction/failure in intensive care units: Results of a multicentre, prospective study. Working group on
"sepsis-related problems" of the European Society of Intensive Care Medicine” Crit Care Med; 26(11):1793-
800, 1998

Somme D, Maillet JM, Gisselbrecht M, et al., “Critically ill old and the oldest-old patients in intensive care:
short- and long-term outcomes” Intensive Care Med; 29(12):2137-43, 2003

Knaus WA, Wagner DP, Zimmerman JE, et al., “Variations in mortality and length of stay in intensive care
units” Ann Intern Med; 118(10):753-61, 1993

Rodriguez RM, Corwin HL, Gettinger A, et al., “Nutritional deficiencies and blunted erythropoietin response as
causes of the anemia of critical illness” J Crit Care; 16(1): 36-41, 2001

Nguyen BV, Bota DP, Melot C, et al., “Time course of hemoglobin concentrations in non bleeding intensive
care unit patients” Crit Care Med; 31(2):406-10, 2003

Nelson AH, Fleisher LA and Rosenbaum SH, “Relationship between postoperative anemia and cardiac
morbidity in high-risk vascular patients in the intensive care unit” Crit Care Med; 21(6):860-6, 1993

Hébert PC, Wells G, Tweeddale M, et al., “Does transfusion practice affect mortality in critically ill patients?
Transfusion Requirements in Critical Care (TRICC) Investigators and the Canadian Critical Care Trials
Group” Am J Respir Crit Care Med; 155(5):1618-23, 1997

Patel KV, “Epidemiology of Anemia in Older Adults” Semin Hematol; 45(4):210-7, 2008

Walsh TS and Saleh EE, “Anemia during critical illness” Br J Anesth; 97(3):278-91, 2006

Hébert PC, Wells G, Blajchman MA, et al., “ A multicenter, randomized, controlled clinical trial of transfusion
requirements in critical care. Transfusion Requirements in Critical Care Investigators, Canadian Critical Care
Trials Group” N EnglJ Med; 340(6): 409-17, 1999

Corwin HL, Gettinger A, Pearl RG, et al, “The CRIT Study: Anemia and blood transfusion in the critically ill—
current clinical practice in the United States” Crit Care Med; 32(1): 39-52, 2004

Suistomaa M, Niskanen M, Kari A, et al., “ Customized prediction models based on APACHE Il and SAPS II
scores in patients with prolonged length of stay in the ICU” Intensive Care Med; 28(4):479-85, 2002

Peres Bota D, Melot C, Lopes Ferreira F, et al.,”The Multiple Organ Dysfunction Score (MODS) versus the
Sequential Organ Failure Assessment (SOFA) score in outcome prediction” Intensive Care Med; 28(11):1619 —
24,2002

© Indian Journal of Medical Research and Pharmaceutical Sciences http://www.ijmprs.com/



http://www.ijmprs.com/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asare%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18823222
http://www.ncbi.nlm.nih.gov/pubmed/18823222
http://www.ncbi.nlm.nih.gov/pubmed?term=Qiao%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=22906285
http://www.ncbi.nlm.nih.gov/pubmed?term=Lu%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22906285
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22906285
http://www.ncbi.nlm.nih.gov/pubmed/22906285
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+Simplified+Acute+Physiology+Score+III+Is+Superior+to+the+Simplified+Acute+Physiology+Score+II+and+Acute+Physiology+and+Chronic+Health+Evaluation+II+in+Predicting+Surgical+and+ICU+Mortality+in+the+%E2%80%9COldest+Old%E2%80%9D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20KV%5BAuthor%5D&cauthor=true&cauthor_uid=18809090
http://www.ncbi.nlm.nih.gov/pubmed/18809090

