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ABSTRACT
Introduction: This study aimed to investigate the effects of anemia and red blood cell transfusion on the risk of mortality in geriatric and non-geriatric Intensive Care Unit patients with Hospital-Acquired Infection.
Materials and Method: This study included 546 patients aged ≥18 years; from these, 112
patients had Hospital-Acquired Infection.
Results: Among the patients aged ≥65 years with Hospital-Acquired Infection who were
treated in the medical Intensive Care Unit, the risk of mortality was significantly increased in patients with anemia or history of diabetes; in patients who were intubated or in patients with neurological disorders or respiratory failure. Although the abovementioned factors increased the
risk of mortality in the elderly, the same relationship was not observed in patients aged<65 years. In addition, blood transfusion did not increase the risk of mortality in patients belonging to
both the age groups.
Conclusion: We conclude that in geriatric Intensive Care Unit patients with Hospital-Acquired Infection, anemia increases the risk of mortality but red cell transfusion does not affect the
risk of mortality.
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YO⁄UN BAKIM ÜN‹TES‹NDEK‹ HASTANE
ENFEKS‹YONLU GER‹ATR‹K VE NON-GER‹ATR‹K
HASTALARDA, ANEM‹ VE ER‹TROS‹T
TRANSFÜZYONUNUN MORTAL‹TEYE ETK‹S‹
ÖZ
Giriﬂ: Bu çal›ﬂmada, hastane enfeksiyonlu, geriatrik ve geriatrik olmayan yo¤un bak›m hastalar›nda; anemi ve eritrosit transfüzyonunun mortaliteye etkisinin de¤erlendirilmesi amaçlanm›ﬂt›r.
Gereç ve Yöntem: On sekiz yaﬂ ve üstü toplam 546 hastada geliﬂen 112 hastane enfeksiyonlu hasta çal›ﬂmaya al›nm›ﬂt›r.
Bulgular: Dahili yo¤un bak›m ünitemizde takip edilen hastane enfeksiyonu tan›l›, 65 yaﬂ ve
üzeri yaﬂl› hastalarda; anemi varl›¤›, yat›ﬂ tan›s›n›n nörolojik hastal›k ve solunum yetmezli¤i olmas›, diyabet öyküsü olmas›, hastan›n entübe edilmesi mortaliteyi anlaml› oranda art›rm›ﬂt›r. ‹leri yaﬂ
grubunda mortaliteyi art›ran tüm bu faktörlerin, 65 yaﬂ alt› hastalarda mortalite art›ﬂ› ile iliﬂkisi
saptanamam›ﬂt›r. Her iki grup için de, eritrosit transfüzyonu yap›lmas›n›n mortaliteye etkisinin olmad›¤› görülmüﬂtür.
Sonuç: Yo¤un bak›mdaki hastane enfeksiyonlu geriatrik hastalarda anemi mortalite riskini art›rmaktad›r ancak eritrosit transfüzyonu mortalite riskini etkilememektedir.
Anahtar Sözcükler: Yo¤un Bak›m Ünitesi; Hastane Enfeksiyonu; Geriatrik; Anemi; Eritrosit
Transfüzyonu.
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INTRODUCTION
atients with serious problems are monitored and treated in
intensive care units (ICUs). Most deaths in ICUs are commonly caused by cardiac, neurological, and respiratory disorders; sepsis; and pneumonia (1,2).
Hospital-acquired infections (HAIs) do not develop during the incubation period at the time of admission to a hospital but are acquired once a patient has been admitted to the
hospital. HAIs are a concern that arise with medical improvements and have become a quality indicator for hospitals. HAIs frequently develop in ICU patients and are associated with
a notable increase in mortality and morbidity, longer hospital
stay, and increased hospital cost (3). In elderly patients admitted to medical ICUs, several factors increase the predisposition to HAIs. Of these comorbidity, age, multiple invasive procedures, and physical conditions are the important causes of
multiple complications (4,5).
Anemia is a serious concern in ICU sand is associated with
multiple risk factors such as sepsis, occult blood loss, decrease in erythropoietin production, malnutrition, hemolysis, and
defective coagulation. Anemia increases the risk of mortality
and morbidity because of its cardiovascular and cerebrovascular effects that result in tissue hypoxia (6-8). Treatment of
anemia usually involves red blood cell transfusion. However,
the ideal hemoglobin (Hb) level for transfusion is unknown.
In literature some studies have shown that red blood cell
transfusion may increases the risk of mortality, morbidity,
and transfusion-related infections and extends hospital stay in
ICU patients (3,9,10).
This study aimed to investigate the effects of anemia and
red blood cell transfusion on the risk of mortality in geriatric
and non-geriatric ICU patients with HAIs.

P

MATERIALS AND METHOD
his retrospective study was performed in a tertiary nine-

Tbed ICU at our Department of Internal Medicine. This

study included 546 patients aged ≥18 years that were monitored for two years; out of these, 112 had HAIs. Patients who
were monitored for less than two days were excluded from the
study.
The Centers for Diseases Control and Prevention defined
HAIs as infections that are not acquired during incubation
state at the time of admission to the hospital but that are present after a patient has been admitted to the hospital. HAIs
rate and incidence density were calculated as follows: (1) HA-

Is rate (%) = number of infections developed in the ICU/number of patients in the ICU x 100; (2) incidence density =number of infections developed in the ICU/total number of days a
patient has stayed in the ICU x 1000 (11). Blood, urine, and
sputum (or deep tracheal aspiration) samples were taken from
patients who developed HAIs; samples from wounds, upper
respiratory tract, and catheter were taken if necessary. Based
on the World Health Organization (WHO) criteria, patients
aged ≥65 years were classified as geriatric patients and those
aged<65 years were classified as non-geriatric patients
Based on the WHO definition, men with serum Hb level
below 13 g/dL and women with serum Hb level below 12
g/Dl were classified as anemic. The decision to initiate transfusion was taken by patient’s doctor after evaluating the patient’s comorbidities, oxygen saturation, and other vital signs.
Statistical Analysis
Descriptive variables in the collected data were expressed as
average ± standard deviation, number and percentage frequencies. Chi-square test was applied to evaluate factors related
to mortality, and independent sample t test was applied to
evaluate factors related to hospital stay. The probability of
type 1 error (·) was taken as 5%. All the statistical analyses
were performed using SPSS software (ver.18).

RESULTS
uring the two years, 546 patients included in the study

Dwere followed up for 5647 patient-days, and the average

follow-up time was 47.07±51.29 (range, 4–372) days. HAIs
were present in 112 patients, of which 57 (50.9%) were women and 55 (49.1%) were men. HAIs rate was 20.5%, and
HAIs incidence rate was 19.8/1000 (1.98%) patient days. The
average of age of 112 patients with HAIs was 71.12±13.41
(range, 19–97) years. Out of the 112 patients with HAIs, 27
(24.1%) were aged <65 years (37% female, 63% male) whereas 85 (75.9%) were aged ≥65 years (55.3% female, 44.7%
male). The average age of patients aged <65 years was
53.15±12.44 years and that of patients aged ≥65 years was
76.84±7.27 years.
In all, 71 (63.4%) patients with HAIs died in the ICU;
out of these, 13 patients were aged<65 years and 58 patients
were aged ≥65 years. Patients in the two groups did not show
significant differences in the risk of mortality (p=0.25).
Neurological disorders, respiratory failure, cardiovascular
disorders, and infections (pneumonia, urinary tract infection,
sepsis, etc.) were common reasons for admission to the ICU.
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Table 1— Relationship Between Admission Diagnosis and Mortality in the Groups Aged <65 Years and Aged ≥65 Years.
Aged ≥65 years

Aged <65

Admission
diagnoses

Neurological
disorder
Respiratory
failure
Infection
(pneumonia,
urinary system
infection, septic
shock)
Cardiovascular
disease

Discharge
Number
(Percent)

Exitus
Number
(Percent)

1 (25.0)

Discharge
Number
(Percent)

Exitus
Number
(Percent)

3 (75.0)

4 (31.0)

9 (69.0)

4 (44.0)

5 (56)

8 (22.2)

28 (77.8)

1 (50.0)

1 (50.0)

4 (50.0)

4 (50.0)

3 (60.0)

2 (40.0)

1 (33.3)

2 (66.7)

Respiratory failure and neurological disorders were more frequent than other conditions in patients aged ≥65 years; moreover, the patients in this group showed an increased risk of
mortality (p = 0.03; Table 1).
The most commonly diagnosed HAIs were pneumonia,
urinary tract infections, and bacteremia (in the given order).
However, these factors did not significantly increase the risk
of mortality in the two groups
Presence of comorbidities such as neurological disorders,
respiratory failure, cardiovascular diseases, and nephrological

p

0.41

p

0.41

disorders did not significantly increase the risk of mortality
among patients aged <65 years (p = 0.68) and those aged ≥65
years (p = 0.75). However, presence of diabetes significantly
increased the risk of mortality, with 2 out of 5 patients with
diabetes aged <65 years (p = 0.99) and 20 out of 22 patients
with diabetes aged ≥65 years (p = 0.004) dying during the
study period (Table 2).
Acinetobacter, Pseudomonas, Staphylococcus, and Escherichia coli (in the given order) were found to be the most common causes of HAIs. However, infection with these pathogens did not

Table 2— Comparison of Effect of Diabetes Mellitus and other Comorbidities as well as Latest Isolated Infectious Pathogen on Mortality in Both
Groups
Aged ≥65 years

Aged <65
Discharge
Number
(Percent)
Diabetes
mellitus

Comorbidities
Latest
isolated
infectious
pathogen
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Diabetic
Non-Diabetic
Neurological disorder
Respiratory failure
Cardiovascular
disorder
Acinetobacter
Pseudomonas
Staphylococcus
E. coli

3
11
1
1
4

(60.0)
(50.0)
(50.0)
(50.0)
(66.7)

2 (25.0)
3 (100.0)
2 (50.0)
- (-)

Exitus
Number
(Percent)
2
11
1
1
2

(40.0)
(50.0)
(50.0)
(50.0)
(33.3)

6 (75)
- (-)
2 (50.0)
1 (100.0)

p

Discharge
Number
(Percent)

Exitus
Number
(Percent)

p

0.99

2 (9.1)
25 (39.7)
7 (70.0)
- (-)

20 (90.9)
38 (60.3)
3 (30.0)
2 (100.0)

0.004

0.68

0.088

7
3
3
1
7

(58.3)
(15.0)
(30.0)
(16.7)
(63.6)

5
17
7
5
4

(41.7)
(85.0)
(70.0)
(83.3)
(36.4)

0.75

0.024
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Table 3— Comparison of Anemia Rates and Transfusion Need in Both Groups.
Anemia

Age

<65 years
≥65 years

(-)
Number (Percent)

(+)
Number (Percent)

p

14 (51.9)
36 (42.4)

13 (48.1)
49 (57.6)

0.39

increase the risk of mortality in patients aged <65 years (p =
0.08). However, infection with Acinetobacter, Pseudomonas, and
Staphylococcus significantly increased the risk of mortality in
patients aged ≥65 years (p=0.02; Table 2).
Out of the 112 patients with HAIs, 62 (13 patients
aged<65 years and 49 patients aged ≥65 years) had anemia
and 28 (6 patients aged<65 years and 22 patients aged ≥65
years) needed red blood cell transfusion. Rates of anemia and
blood transfusion were not significantly different between patients in the two groups (p=0.39 for the rate of anemia and
p=0.70 for the rate of blood transfusion; Table 3). In patients
aged <65 years, effects of anemia and blood transfusion on the
risk of mortality were not significantly different between anemic and non-anemic patients (p=0.57) and between patients
receiving and not receiving blood transfusion (p=0.65). However, in patients aged ≥65 years, presence of anemia significantly increased the risk of mortality (p=0.03), but blood
transfusion had no effect on the risk of mortality (p=0.60;
Table 4).
When the association of intubation, another important
mortality-related factor in the ICU, with mortality was analyzed, it was observed that 80 out of 112 patients with HAIs required intubation. Of these, 21 patients were aged<65 years
and 59 patients were aged ≥65 years. Therefore, it was concluded that intubation was an important cause of mortality in
patients aged ≥65 years (p=0.02) but not in patients aged<65
years (p=0.99).

Transfusion
(-)
(+)
Number (Percent)
Number (Percent)
21 (77.8)
63 (74.1)

6 (22.2)
22 (25.9)

p
0.70

DISCUSSION
n this study, we observed that low Hb levels during admis-

Ision, latest isolated HAIs pathogen, presence of neurological disorders or respiratory failure during admission, intubation, and history of diabetes strongly increased the risk of
mortality in patients with HAIs aged ≥65 years who were admitted to our medical ICU. None of these factors were associated with mortality in patients aged<65 years.
HAIs rate and HAIs incidence density reported in this
study were similar to those reported in other studies performed in our country (12,13). Pneumonia, urinary tract infection, and bacteremia are the most common causes of HAIs
worldwide (12,14,15).
Acinetobacter, Pseudomonas, Staphylococcus, and E. coli were
the most frequently isolated microorganisms in our study,
which was consistent with the findings of previous studies
performed in our country (12,16). A study by Avci Met. al.
evaluating HAIs frequency, infection type and microbiological characteristics in all hospital patients aged <65 years and
those aged ≥65 years showed that HAIs were more fatal in elderly patients than in younger patients (17). Although our
study included only ICU patients, our findings showed significantly higher mortality in elderly patients than in younger
patients with HAIs caused by the most common pathogens.
Not many studies have determined evaluating the underlying disorders affecting mortality in ICU patients. A study

Table 4— Comparison of Effect of Anemia and Blood Transfusion on Mortality Between Two Groups.
Aged <65 years
Discharge
Exitus
Number (Percent)
Number (Percent)
Anemia
Transfusion

(-)
(+)
(-)
(+)

8
6
10
4

(57.1)
(46.2)
(47.6)
(66.7)

6
7
11
2

(42.9)
(53.8)
(52.4)
(33.3)

p
0.57
0.65

Aged ≥65 years
Discharge
Exitus
Number (Percent)
Number (Percent)
16
11
21
6

(44.4)
(22.4)
(33.3)
(27.3)

20
38
42
16

(55.6)
(77.6)
(66.7)
(72.7)

P
0.03
0.60
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evaluating the incidence of HAIs, risk factors, and mortalityrelated conditions in the ICU showed no relationship between underlying disorders and infections; however, presence of
more than two underlying disorders increased the risk of mortality (18). In our study, although no significant relationship
was observed between mortality and presence of comorbidities, except diabetes, in patients belonging to the two age groups, history of diabetes increased the risk of mortality in patients aged ≥65 years.
Different results were obtained from studies investigating
the effects of anemia and red blood cell transfusion on the risk
of mortality. A broad study evaluating the effects of anemia
and blood transfusion in ICU patients showed that anemia
did not increase the risk of ICU mortality (6); however, patients receiving blood transfusion showed an increased risk of
mortality. A study by Sakr et.al. on patients admitted to surgical ICU showed that mortality and morbidity were significantly higher in anemic patients and were significantly lower
in patients with high Hb levels after blood transfusion (19).
A study evaluating the effect of red blood cell transfusion on
213 patients with septic shock showed that 90-day mortality
was high among patients with low Hb levels, which decreased after blood transfusion (20). A study by Nieves et. al. evaluating risk factors in ICU patients with hospital-acquired
pneumonia showed that anemia increased the risk of pneumonia along with factors such as malnutrition, chronic kidney failure, and extended hospital stay (21). A study involving 428
patients with non-bleeding anemia of which half of the patients received blood transfusion whereas the remaining half
did not showed that blood transfusion did not have favorable
effects on both mortality and morbidity (22). Another study
evaluating factors affecting mortality in 456 elderly ICU patients (age, >74 years) with community-acquired pneumonia
showed that anemia increased the risk if mortality (23). Two
separate studies showed that anemia increased the risk of mortality and morbidity in medical and surgical ICU patients
(24,25). In our study, the risk of mortality increased in anemic geriatric patients with HAIs but not in patients receiving
blood transfusion.
We conclude that in geriatric ICU patients with HAIs,
anemia increases the risk of mortality but red cell transfusion
does not increase the risk of mortality. Red cell transfusion
may prevent the unfavorable effects of anemia on the risk of
mortality.
Further studies evaluating the effects of anemia and blood
transfusion on the risk of morbidity and mortality should be
performed on a larger sample of patients and by better grou-
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ping of patients with different Hb levels; in addition, these
studies should consider scoring systems and organ failures in
detail.
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