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Abstract

Background: The geriatric population in intensive care units (ICUs) 
has recently increased. The aim of this study was to analyse the im-
pact of initial complete blood count (CBC)-related parameters and 
nutritional status on morbidity and mortality in geriatric ICU patients.

Methods: A retrospective analysis was made of geriatric patients ad-
mitted to our tertiary adult ICU for 1 year. Patients with a length of 
stay (LOS) of < 48 h, with hematological malignancy or age < 65 
years age were excluded from the study. Initial albumin level was 
considered to reflect nutritional status. The prevelance and risk fac-
tors of mortality and microbiologically documented infection (MDI) 
were analysed.

Results: The study included a total of 243 patients with a mean age 
of 78.96 ± 6.62 years. The overall mortality rate was 40.7%. The most 
common cause for admission was acute respiratory failure and sep-
sis (17.2% vs. 16.8%). The most common MDI sources were lower 
respiratory tract, bloodstream, and urinary tract infections. Patients 
with thrombocytopenia on admission had a higher mortality rate than 
patients with normal platelet count (P = 0.019). The initial albumin 
level of non-survivors was significantly lower than that of survivors 
(P = 0.001). There was a significant negative correlation between al-
bumin level and LOS (r = -0.157; P = 0.000). Patients with hypoal-
buminemia (albumin < 3.2 g/dL) at the time of diagnosis had higher 
mortality, LOS and MDI rates than those with normal albumin levels 
(P < 0.05). There was no significant relationship between any other 
CBC-related parameter and infection and mortality (P > 0.05).

Conclusions: Thrombocytopenia and hypoalbuminemia may be con-

sidered as major risk factors for morbidity and mortality in critically 
ill elderly patients.
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Introduction

The number of elderly patients in intensive care units (ICUs) 
has shown a significant increase in recent years. Patients aged 
> 65 years account for 42% - 52% of all admissions to the 
ICU [1]. Therefore, there is a need for prognostic markers or 
scoring systems specific to the geriatric population. Complete 
blood count (CBC) parameters and related parameters are al-
ready known and remain an interesting topic for researchers. 
Thrombocytopenia, which is defined as a platelet count of < 
150,000/µL, is one of the most common laboratory abnormali-
ties seen in critically ill patients admitted to ICU, with reported 
incidence ranging from 13% to 60% [2-7]. Thrombocytopenia 
can be a result of increased (non-immune or immune) platelet 
destruction, hemodilution, platelet sequestration (as in hyper-
splenism), or decreased platelet production [8, 9]. Many pre-
vious studies have reported that thrombocytopenia in ICU is 
associated with prolonged hospital stay and reduced survival 
[2-7, 9, 10].

The nutritional status of the geriatric population, even in 
ICU, is very important in the prediction of prognosis. While 
various parameters have been used to assess the nutritional sta-
tus of geriatric patients, serum albumin is one of the most com-
monly used parameters. It has been shown to be a sensitive in-
dicator of protein deficiency malnutrition, which is not always 
associated with low body weight. Patients are considered to be 
malnourished when serum albumin concentration is < 3.5 g/
dL [1, 11, 12]. Hypoalbuminemia has been shown to be associ-
ated with increased mortality and morbidity rates in samples of 
elderly persons [13-15]. It has also been reported to be related 
with poor clinical outcomes in critically ill adults [16, 17].

Platelet count and albumin levels are not used in the Acute 
Physiology and Chronic Health Evaluation II (APACHE II) 
score, which is the most commonly used prognostic score in 
ICU patients. Furthermore, it is still not clearly known whether 
hypoalbuminemia on ICU admission is a definite predictor of 
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increased mortality and whether it affects outcomes in geriat-
ric patients. Therefore, the aim of this study was to evaluate 
the CBC-related parameters and hypoalbuminemia and inves-
tigate whether they are associated with poor clinical outcomes 
in geriatric ICU patients.

Matrials and Methods

A retrospective analysis was made of patients admitted to the 
Medical ICU of Karabuk University Training and Research 
Hospital from January 2015 to January 2016. Patients with a 
length of stay (LOS) < 48 h, with hematological malignancy, 
or aged < 65 years were excluded from the study. The study 
included a total of 243 patients.

Evaluation was made of the demographic information, 
laboratory test results, APACHE II scores, diagnosis at the time 
of admission, LOS in ICU and mortality rate of the patients by 
reviewing the medical records and hospital database. The leu-
kocyte count (/mm3), lymphocyte count (/mm3), platelet count 
(/mm3), Hb level (g/dL) and mean platelet volume (MPV) were 
recorded from the CBC. The platelet to lymphocyte ratio (PLR) 
value was calculated using these measurements. According to 
our hospital biochemistry laboratory database, normal platelet 
level range is 140,000 - 450,000 (/mm3), and normal albumin 
level range is 3.2 - 4.8 g/dL. Microbiologically documented 
infection (MDI) was defined as the presence of symptoms or 
signs of inflammation at an anatomic site where pathogens 
were recovered from the affected site. For the analysis of mor-
tality, the study population was separated into two groups as 
survivors and non-survivors. For the analysis of MDI episodes, 
the study population was separated into two groups as patients 
with any episode of MDI and those without any MDI episode.

SPSS Statistics 19 Software (IBM, Armonk, NY, USA) 
was used for statistical analysis. In the comparison of variables 
distributed homogeneously, the t-test was used for parametric 
variables and the Chi-square test was used for non-parametic 
variables. For variables not showing homogeneous distribu-
tion, the Mann Whitney U test was used. Data were expressed 
as mean ± standard deviation (SD) and median (minimum-
maximum) values. Multiple logistic regression analyses were 
used to determine the risk factors for mortality and CDI. A 
value of P < 0.05 was accepted as statistically significant.

Compliance with ethical standards

All procedures performed in the study were in accordance 
with the ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards.

Results

Baseline characteristics of patients are shown in Table 1. The 
patients comprised a total of 243 patients with a mean age of 
78.96 ± 6.62 years, mean LOS of 10.23 ± 8.68 days and mor-

tality rate of 40.7%. The incidence of thrombocytopenia at the 
time of admission was 26.3% (64/243). ICU mortality was 
53.1% in thrombocytopenic patients and 36.3% in non-throm-
bocytopenic patients. Patients with initial thrombocytopenia 
had a higher mortality rate than patients with normal platelet 
count (P = 0.019). Compared with survivors, non-survivors 
had a lower albumin level on admission to ICU (P = 0.001). 
Patients with albumin < 3.2 g/dL on admission had a higher 
mortality rate than those with albumin ≥ 3.2 g/dL (P = 0.007). 
There was a significant negative correlation between albumin 
level and LOS (r = -0.157; P = 0.000). No significant relation-
ship was determined between other CBC-related parameters 
and mortality and LOS. Parameters and their relationship with 
mortality are shown in Table 2 and Figure 1.

There were determined to be 89 MDI episodes in 59 pa-
tients. The most common infection sources were lower respira-
tory tract, bloodstream, and urinary tract. Most MDI episodes 
were caused by Gram-positive agents (48.3%). Methicillin-
resistant coagulase-negative staphylococci (MRCoNS) was the 
most frequently seen agent. A total of 31 (34.8%) MDI episodes 
were caused by Gram-negative agents, with Escherichia coli 
(E.coli) determined as the most isolated agent in eight episodes. 
There were 15 fungal MDI episodes, with Candida albicans 
isolated in 10 episodes, mostly in urine cultures. The MDI 
pathogens are shown in Table 3. Patients with MDI had lower 
albumin levels on admission to ICU than patients without MDI 
(P = 0.004). Patients with hypoabuminemia (albumin < 3.2 g/
dL) had higher MDI rates than those with albumin ≥ 3.2 g/dL 
(P = 0.06). No significant relationship was determined between 
other CBC-related parameters and MDI. Parameters and their 
relationship with MDI are shown in Table 4 and Figure 2.

Discussion

A previous prospective cohort study reported that irrespective 

Table 1.  Baseline Characteristics of Patients

All (n = 243), n (%)
Age (year) (± SD) 78.96 ± 6.62
Gender
  Male 104 (42.8%)
  Female 139 (57.2%)
Number of comorbidities (median) 3.0 (1.0 - 8.0)
APACHE II (median) 26.0 (9.0 - 47.0]
Length of stay (mean ± SD) 10.23 ± 8.68
Microbiologically documented infection
  Yes 59 (24.2%)
  No 184 (75.8%)
Final status
  Survivor 144 (59.3%)
  Nonsurvivor 99 (40.7%)

APACHE II: acute physiology and chronic health evaluation score II.
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of initial thrombocytopenia values, the occurence of thrombo-
cytopenia during ICU stay can also predict poor prognosis in 
adult ICU patients [8]. Another prospective study revealed that 
a drop in platelet counts of ≥ 30%, but not thrombocytopenia 
per se, is independently associated with ICU mortality [18]. 
Another study showed both low and declining platelet counts 

are markers of the severity of critical patients and are directly 
related to prognosis and mortality of patients in ICU [6]. In the 
current study, the incidence of thrombocytopenia at the time 
of admission was 26.3% and mortality was 53.1% in these 
patients. The incidence was lower but the mortality rate was 
slightly higher than rates reported in recent studies. The inci-
dence of thrombocytopenia has been reported as 37% - 44% 
and mortality as 31% - 44% in past studies [6, 18].

Another significant point is the relationship between 
thrombocytopenia and the infection rates and outcomes in ICU 
patients. In a study of 931 patients with sepsis in 2016, Claush-
uis et al demonstrated that platelet counts < 50,000 were asso-
ciated with increased cytokines and endothelial-cell activation 
and impaired vascular integrity. It was suggested that throm-
bocytopenia on admission is associated with higher mortality 
during sepsis, independent of disease severity [10]. Another 
study analyzed the relationship between thrombocytopenia 
and BSI in ICU patients and suggested that thrombocytopenia, 
whether present at the onset of a BSI or developing later dur-
ing the clinical course, indicates unfavorable outcomes [19]. 
In the current study, no significant relationship was determined 
between CBC and related parameters and MDI.

One of the largest cohort studies analyzed the relationship 
between serum albumin level and all-cause mortality in an 
elderly population and evaluated the role of albumin level in 
combination with physical disability status in predicting mor-
tality. In both genders, there was determined to be an increase 
in mortality rate proportional to decreasing albumin level. Hy-
poalbuminemia < 3.5 g/dL was found to be associated with a 
significantly increased risk of mortality and it was suggested 
that serum albumin level is an independent risk factor for all-

Table 2.  Parameters and Their Relationship With Mortality

All Patients (n = 243) Survivors(n = 144) Non-survivors (n = 99)
P

Median (range) Median (range) Median (range)
APACHE II 26.0 (9.0 - 47.0) 21.0 (9.0 - 40.0) 31.0 (13.0 - 47.0) 0
Albumin (g/dL) 3.1 (1.1 - 4.9) 3.2 (1.7 - 4.9) 2.9 (1.1 - 4.7) 0.001
Hemoglobin (g/dL) 11.1 (5.0 - 17.6) 11.3 (5.0 - 17.0) 10.8 (6.4 - 17.6) 0.454
Platelet (/mm3) 197000.0 (15060.0 - 835300.0) 199850.0 (15060.0 - 835300.0) 178000.0 (25350.0 - 737000.0) 0.095
Leukocyte (/mm3) 12560.0 (1660.0 - 44160.07) 11765.0 (1660.0 - 44160.0) 12950.0 (3885.0 - 34610.0) 0.19
Lymphocyte (/mm3) 876.0 (79.0 - 9410.0) 895.5 (172.0 - 9410.0) 840.0 (79.0 - 3461.0) 0.109
Mean platelet volume 7.7 (4.3 - 16.2) 7.6 (4.3 - 15.3) 8.0 (4.4 - 16.2) 0.26
Platelet/lymphocyte ratio 205.3 (12.8 - 1675.0) 201.8 (12.8 - 1236.6) 205.3 (27.1 - 1675.0) 0.838

APACHE II: acute physiology and chronic health evaluation score II.

Figure 1. The relationship of platelet count and albumin level at the time of admission with motality.

Table 3.  Pathogens of Microbiologically Documented Infection 
Episodes

All (n = 89) (%)
Gram positive bacteria 43 (48.3%)
  MRCoNS 14
  Corynebacterium striatum 11
  Enterococcus faecium 6
  Others 12
Gram negative bacteria 31 (34.8%)
  Escherichia coli 8
  Pseudomonas aeruginosa 6
  Klebsiella Pneumoniae 5
  Acinetobacter baumannii 5
  Others 7
Fungal agents 15 (16.9%)
  Candida albicans 10
  Candida tropicalis 4
  Candida parapsilosis 1

MRCoNS: methicillin-resistant coagulase-negative staphylococci.
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cause mortality in the elderly [13]. In a study of 15,111 patients 
aged > 40 years, Herrmann FR et al studied the serum albumin 
level within 48 h of hospitalization for acute illness and found 
that patients with low serum albumin levels had higher mortal-
ity rates, longer hospital stays, and were readmitted sooner and 
more frequently than patients with normal albumin levels. It 
was suggested that the serum albumin level was a non-specific 
marker and a stronger predictor of mortality, LOS, and read-
mission than age [15]. A similar result was reported in a retro-
spective study of 113 patients aged > 65 years who were ad-
mitted to the anesthesia ICU. In that study, a low albumin level 
(≤ 3 mg/dL) was accepted as an indicator of nutritional status 
and found to be associated with higher mortality together with 
a negative correlation with APACHE score. It was suggested 
that age in itself did not predict mortality in the elderly [1]. In a 
study of mixed-case critically ill patients, lower albumin level 
was found to be an independent predictor of mortality [17].

Serum albumin levels are important not only in ICU pa-
tients but also in the healthy geriatric population. A prospec-
tive study of healthy elderly individuals reported that serum 
albumin levels decreased with increasing age in both genders, 
and this association was independent of health status. In ad-
dition, after adjustments for age, gender and lifestyle factors 
such as smoking, exercise and alcohol consumption, lower al-
bumin levels were determined to be related to higher mortality. 
It was therefore concluded that serum albumin levels could be 
a predictor for subclinical disease in the healthy elderly popu-
lation [14].

Hypoalbuminemia in ICU has also been analyzed in pedi-
atric patients and found to be associated with higher mortal-

ity, a longer LOS in PICU, and prolonged ventilator use [20]. 
Another study of 271 pediatric patients revealed that hypoal-
buminemia on admission to PICU is associated with higher 60-
day mortality, longer duration of mechanical ventilation, and 
lower probability of ICU discharge [21].

To the best of our knowledge, there has been no previous 
study which has evaluated the direct relationship between al-
bumin levels and infection episodes in geriatric ICU patients. 
However, in a study analysing hypoalbuminemia in septic pa-
tients, low serum albumin levels and APACHE II scores were 
identified as independent risk factors for mortality. The 28-day 
survival rate was lower for patients with serum albumin < 2.9 
g/dL than for patients with serum albumin at or above this 
level [22]. Another finding reported by two previous studies is 
that the serum albumin level on admission is a good prognos-
tic marker in community acquired pneumonia [23, 24]. In the 
current study, patients with lower albumin levels at the time of 
diagnosis had more MDI episodes.

However, it is doubtful whether albumin replacement 
could be useful for decreasing mortality and morbidity espe-
cially in geriatric patients. In a meta-analysis by Vincent JL et 
al, hypoalbuminemia was found to be a potent, dose-dependent 
independent predictor of poor outcome in acute illness. Lower 
albumin concentration was significantly related to higher mor-
tality, morbidity, prolonged ICR and hospital stay. An associa-
tion between hypoalbuminemia and poor outcome was found 
to be independent of both nutritional status and inflammation. 
The result of that study suggested that complication rates may 
be reduced when the serum albumin level attained during albu-
min administration exceeds 3.0 g/dL [16].

Table 4.  Parameters and Their Relationship With Microbiologically Documented ınfection

All Patients (n = 243) Patients without MDI (n = 184) Patients with MDI (n = 59)
P

Median (range) Median (range) Median (range)
APACHE II 26.0 (9.0 - 47.0) 23.0 (9.0 - 44.0) 31.0 (16.0 - 47.0) 0
Albumin (g/dL) 3.1 (1.1 - 4.9) 3.2 (1.1 - 4.9) 2.9 (1.6 - 4.0) 0.004
Hemoglobin (g/dL) 11.1 (5.0 - 17.6) 11.3 (5.0 - 17.2) 10.8 (6.4 - 17.6) 0.573
Leukocyte (/mm3) 12560.0 (1660.0 - 44160.0) 12280.0 (1660.0 - 44160.0) 12950.0 (5420.0 - 3743.0) 0.487
Platelet (/mm3) 197000.0 (15060.0 - 835300.0) 192050.0 (15060.0 - 831200.0) 215000.0 (50760.0 - 835300.0) 0.097
Lymphocyte (/mm3) 876.0 (79.0 - 9410.0) 865.0 (79.0 - 9141.0) 962.0 (221.0 - 9410.0) 0.636
Mean platelet volume 7.7 (4.3 - 16.2) 7.6 (4.3 - 16.2) 7.9 (4.4 - 13.3) 0.538
Platelet/lymphocyte ratio 205.3 (12.8 - 1675.0) 195.8 (12.8 - 1675.0) 219.8 (27.1 - 1102.7) 0.398

APACHE II: acute physiology and chronic health evaluation score II; MDI: microbiologically documented infection.

Figure 2. The relationship of platelet count and albumin level at the time of admission with microbiologically documented infec-
tion. MDI: microbiologically documented infection.
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Conclusions

In conclusion, this study supports that there is an association 
of thrombocytopenia and hypoalbuminemia with adverse out-
comes in critically ill elderly patients. Patients with hypoal-
buminemia tend to have higher morbidity and mortality rates. 
A combined measurement of albumin level and platelet count 
reveals a strong gradient in the risk of morbidity and mortality, 
and may help to identify a high-risk group of geriatric patients 
who could be targeted for more careful and closer follow-up 
in ICU.
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