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Objective: To demonstrate prevalence, characteristics and outcomes of the elderly patients who were diagnosed with acute
kidney injury (AKI) in surgical intensive care units (ICUs).

Material and Method: AKI data were extracted from multicenter prospective cohort study conducted in 9 university-affiliated
surgical ICUs in Thailand (THAI-SICU study) from April 2011 to January 2013. The elderly group was defined as those over
65 years old. Statistical analysis was done comparing baseline characteristics and outcomes between the elderly with AKI and
those without.

Results: Atotal of 2,310 elderly patients (49.7%) were identified in our surgical ICUs from a total 4,652 cases. Of this elderly
group, AKI was diagnosed in 445 cases (19.3%). The differences in the baseline characteristics of the elderly with AKI group
were: older, higher number of males, greater number of smokers, and greater disease severity evaluated with APACHE-11
and SOFA score than the elderly without AKI. The ICU mortality and 28-day hospital mortality were higher in the elderly with
AKI than those without (28.1% vs. 5.2%, p<0.001 with RR =5.401, 95% CI 4.231-6.895 and 35.7% vs. 9.4%, p<0.001 with
RR = 3.786, 95% CI 3.138-4.569, respectively). Using multivariable logistic regression analysis and after adjustment of
covariates, independent potential risk factors of developing AKI in the SICU included: older age, higher APACHE-1I and
SOFA score, smoking history, emergency surgery, concurrent sepsis, cardiac complications, delirium, and requiring respiratory
support during ICU stay.

Conclusion: Geriatric patients made up almost half of our surgical ICU population and nearly one-fifth of them suffered AKI.

Once they had AKI, ICU mortality and 28-day hospital mortality were higher than those without AKI.
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Acute kidney injury (AKI) is a rapid decline
in kidney function leading to dysregulation of fluid,
electrolytes, and metabolic waste products. The
occurrence of AKI is often found in the intensive care
unit (ICU), and affects between 22-67% of patients®,
Advanced age is one of the potential risk factors for
developing this problem®®, However, the information
about AKI in elderly SICU patients is limited globally;
recent years have seen an increase in the elderly
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populationin our society®.

Kidney structure and function change
overtime with aging; for example, a decrease in renal
mass® and increase in amount and degree of
glomerulosclerosis®. In addition, there are coincident
renal physiological alterations, such as decline in
glomerular filtration rate®®, loss of urinary
concentrating and diluting ability®, reduction in
sodium conservation®, and diminished vasodilatory
capacity in response to renal hypoperfusion®®,
Moreover, elderly comorbidities can promote greater
susceptibility to kidney damage (i.e., hypertension,
diabetes mellitus, atherosclerosis)®?.

Due to limited epidemiological data about
elderly AKI cases in surgical ICU in Thailand, the aims
of this study were to demonstrate differences between
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elderly with AKI and those without using (1)
demographic data, (2) characteristics of elderly or
potential risk factors for developing AKI, and (3)
comparing outcomes between these two groups.
Changes to public health policy and ICU care planning
for elderly patients could be established following this
evidence.

Material and Method

This study recruited the older population from
the multi-center study undertaken in collaboration
among nine outstanding university surgical ICUs in
Thailand (THAI-SICU study)®®, Data were collected
from April 2011 to January 2013. Elderly patients were
defined as 65 years and above®® and then divided into
two subgroups according to AKI diagnosis (older with
AKI and those without). THAI-SICU study protocols
were submitted to and approved by individual ethics
and research committees at each institution.

Data collection

The prospective data collection included:
elderly demographic data, such as age, sex, body mass
index (BMI); smoking status; principal diagnosis at
ICU admission; pre-existing comorbidities; severity of
patient admission evaluated by APACHE-I1 and SOFA
score (within first 24 hours of ICU admission); ICU
admission prioritization®”; source and type of ICU
admission; surgical type, site of operation, and American
Society of Anesthesiologists physical status (ASA-
status) were also collected.

The ICU admission priority-1 comprises of
critical and unstable illness requiring intensive
treatment and monitoring that cannot be provided
outside of the ICU, and patients have no limits placed
on the extent of therapy they are to receive because
they have a significant likelihood of recovery. Priority-
11 comprises of patients requiring intensive monitoring
because they may need immediate intervention without
therapeutic limitation. Priority-111 comprises unstable
critically ill patients but with a low likelihood of recovery
because of the severity of acute diseases and
comorbidities, that means these patients need treatment
to relieve their acute illness. Priority-1V includes
patients who have little or no anticipated benefit from
ICU admission; however, limits on therapeutic efforts
may be set based on individual or unusual
circumstances, and at the discretion of the ICU director.
ASA-status categories are: ASA-I, normal healthy
patient; ASA-II, patient with mild systemic disease;
ASA-III, patient with severe systemic disease; ASA-
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IV, patient with severe systemic disease that is a
constant threat to life; ASA-V, moribund patient who is
not expected to survive without surgery; and ASA-VI,
a declared brain-dead patient whose organs are being
removed for donor purposes.

AKI diagnosis is, based upon the Acute
Kidney Network (AKIN) definition: an abrupt increase
in serum creatinine of at least 0.3 mg/dL or increase
equal to or above 1.5-times from baseline within 48
hours. AKI is then classified for severity: AKIN-stage
1, increase of serum creatinine of at least 0.3 mg/dL or
increase 1.5-to 2-times above baseline; AKIN-stage 2,
increase in serum creatinine above 2-to 3-times, and
AKIN-stage 3, increase in serum creatinine above 3-
times or creatinine greater than or equal to 4.0 mb/dL
with an acute rise of at least 0.5 mg/dL, or individuals
who receive renal replacement therapy (RRT) regardless
of the stage of AKIN®®,

In diagnosing AKI in our study, at first we
screened AKI daily using AKIN definitions as
mentioned above. Then AKIN-staging was considered
according to the highest serum creatinine value during
the ICU stay and compared with patient baseline serum
creatinine. The baseline serum creatinine was selected
from the lowest value between: (1) the lowest serum
creatinine between hospital admission or in previous
3-month sample before admission, if patient had pre-
existing chronic kidney disease; (2) calculating back
from the Modification of Diet in Renal Disease
(MDRD) equation by assuming patient’s baseline
eGFR at 75 mL/min®9.

Patient outcomes, including surgical ICU
mortality and 28-day mortality after hospitalization
were analyzed. In addition, length of ICU stay, length
of hospital stay, duration of respiratory support, and
renal replacement therapy (frequency and modality)
were also evaluated.

Statistical analysis

Number and percentages were used to present
patient discrete variables, whereas mean and standard
deviation or median and interquartile range were
used for continuous data. The difference in patients’
characteristics and mortality (surgical ICU mortality and
28-day hospital mortality) were analyzed using
Pearson’s Chi-square or Fisher’s exact test when
appropriate for categorical data, and by Mann-Whitney
U test or Student t-test when appropriate for continuous
data. The risk ratios (RR) calculated risk of ICU
mortality and 28-day hospital mortality of AKI
over non-AKI elderly. The association of individual
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variables that promoted AKI was analyzed using
bivariate logistic regression. Backward elimination
multivariable logistic regression was done to identify
variables that had a precise association to an
occurrence of AKI, then full model multivariable logistic
regression was retested to confirm the final model. The
level of p-value remove was less than 0.20. The p-values
less than 0.05 were considered statistically significant.
The crude odds ratios (OR) of each variable and
adjustment OR for significant variables that predicted
AKI in the elderly were reported. Finally, Kaplan-Meier
survival function curves, which were done to examine
elderly survivors between AKI and non-AKI groups
and hazard ratios (HR) were also calculated. This study
used STATA, version 11.0 (STATA Inc., College Station,
TX) for statistical analysis.

Results

A total of 2,310 (49.7%) elderly patients
were enrolled from 4,652 participants in THAI-SICUs
study. AKI was diagnosed (identified with AKI-
screening criteria) in 445 cases (19.3% of elderly). For
AKI severity staging by AKIN criterion (only 325 cases
available for this information) AKIN-1, AKIN-2, and
AKIN-3 were found in 117 (36.0% of available data), 73
(22.5%), and 135 (41.5%) cases, respectively.

Comparing the elderly with AK1 and non-AKI
baseline characteristics, there were of more advanced
age, higher number of males, higher number of smokers
and ex-smokers, and greater disease severity evaluated
by APACHE-II, SOFA and non-renal SOFA score in
AKI than those without (Table 1). Principal diagnosis
of ICU admissionand pre-existing comorbidities were
not different between these two groups (all p-value
>0.05). In addition, patients’ baseline serum creatinine
were not statistically significant differences between
groups (p = 0.096). The baseline serum creatinine
was selected from a back calculation from the MDRD
equation (1,738 (78.7%) cases), while the rest 470
(21.3%) cases were used previously 3-month or at
hospital admission if patient had chronic kidney
disease. Other laboratories included serum albumin
and hemoglobin levels were lower in elderly with AKI
than those without, while the amount of pulmonary
infiltration on chest x-ray and abnormal baseline
electrocardiogram was found much more in elderly with
AKI than AKI-free patients (Table 1).

Table 2 shows the differences in both types
and sources of surgical ICU admissions between
elderly with AKI and those without (both p<0.001).
Emergency surgery and chief medical complaint (such
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as sepsis, acute pancreatitis, acute cholangitis) that
led to ICU admission were a predominant part of elderly
with AKI, while elective surgery was a major feature of
elderly without AKI admission. Although, most of the
elderly were admitted from operative or recovery room
regardless of AKI diagnosis, those transferred from
emergency room and general wards seemed to have a
higher incidence of AKI than those without. For ICU
admission prioritization and ASA-status, elderly cohort
with AKI had a higher number of unstable patients
(priority 1 and I11) and had more cases with severe ASA
classification (ASA class Il and 1V) than elderly without
AKI. In addition, types of surgery were different
between groups (p = 0.002). Head, neck, and orthopedic
surgery were much more common in elderly without
AKI, in contrast to abdominal, colorectal, and other
types of surgery, which were higher in AKI group
(Table 2).

Outcomes of this study showed ICU mortality
and 28-day hospital mortality were higher in elderly
with AKI than those without (28.1% vs. 5.2%, p<0.001
with risk ratios (RR) of 5.401, 95% CI 4.231-6.895; and
35.7% vs. 9.4%, p<0.001 with RR of 3.786, 95% ClI
3.138-4.569, respectively). The Kaplan-Meier survival
function curve at 28 days was significantly different
between 2 groups with the hazard ratios (HR) = 1.29
(95% Cl, 1.03t0 1.62) (Fig. 1). The OR at each AKIN
stage was compared with non-AKI; the ICU mortality
increased corresponding with AKI severity: AKIN 1, 2,
and 3 were 2.301, 6.058, and 9.400, respectively. Like
OR in AKIN stages of 28-day hospital mortality, they
were elevated at 2.174, 4.210, and 6.044, respectively.
Moreover, longer ICU and hospital stay were identified
more in AKI than non-AKI elderly patients (5 (2-13)
days vs. 1 (1-3) days, p<0.001 and 17 (10-29) days
vs. 15 (9-25) days, p =0.007, respectively). Moreover,
there was a higher percentage of mechanical ventilator
support (86.1% vs. 51.6%, p<0.001) and longer duration
of mechanical ventilation (5 (2-13) days vs. 2 (1-4) days,
p<0.001) in AKI group than non-AKI (Table 3). Co-
morbidities of the elderly ICU patients were found to
be statistically different in AKI group from non-AKI
including: sepsis, delirium, acute lung injury/acute
respiratory distress syndrome, and myocardial
infarction and new onset of arrhythmia (all p<0.001)
(Table 3).

Patient severity using APACHE-II and
SOFA score, current smoker, emergency surgery, sepsis,
myocardial infarction and new onset of arrhythmia, and
respiratory support during ICU stay were found as
independent variables associated with an increased
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Table 1. Baseline characteristics of elderly surgical intensive care patients with acute kidney injury versus those without

Baseline characteristics All Elderly Elderly with AKI  Elderly without AKI p-value
(n =2,310) (n = 445) (n =1,865)
Age (year-old) 75.8+7.0 76.6+6.8 75.6+7.0 0.005
Male (n (%)) 1,329 (57.3) 289 (64.9) 1,040 (55.8) <0.001
Body mass index (kg/m2) 22.32+4.54 22.16+4.43 22.37+4.56 0.383
APACHE-II score* 12 (8-16) 16 (12-22) 11 (8-15) <0.001
SOFA score* 2 (1-5) 5(3-8) 2 (0-4) <0.001
SOFAsscore (non-renal)* 2 (0-4) 4(2-7) 1(0-3) <0.001
Smoking history <0.001
Current smoker (n (%)) 165 (7.1) 48 (10.8) 117 (6.3)
Ex-smoker (n (%)) 679 (29.4) 152 (34.2) 527 (28.3)
Non-smoker (n (%)) 1,466 (63.5) 245 (55.1) 1,221 (65.5)
Principle diagnosis at ICU admission 0.052
Cardiovascular problems (n (%)) 490 (21.2) 103 (23.1) 387 (20.8)
Respiratory problems (n (%)) 174 (7.5) 38 (8.5) 136 (7.3)
Abdomen problems (n (%)) 935 (40.5) 181 (40.7) 754 (40.4)
Neurological problems (n (%)) 87 (3.8) 7(1.6) 80 (4.3)
Renal problems (n (%)) 188 (8.1) 42 (9.4) 146 (7.8)
Sepsis (n (%) 81 (3.5) 21 (4.7) 60 (3.2)
Trauma (n (%)) 81 (3.5) 14 (3.1) 67 (3.6)
Others diagnosis® (n (%)) 274 (11.9) 39 (8.8) 235 (12.6)
Pre-existing comorbidities
(may be more than one)
Hypertension (no.(%)) 1,526 (66.1) 298 (67.0) 1,228 (65.8) 0.653
Cardiovascular diseases' (no.(%)) 743 (32.2) 142 (31.9) 601 (32.2) 0.898
Previous stroke (no.(%)) 213 (9.2) 32(7.2) 181 (9.7) 0.100
Respiratory diseases® (no.(%)) 290 (12.6) 54 (12.1) 236 (12.7) 0.766
Diabetes mellitus (no.(%)) 627 (27.1) 120 (27.0) 507 (27.2) 0.926
Chronic kidney disease (n0.(%)) 263 (11.4) 60 (13.5) 203 (10.9) 0.121
Malignancy (no.(%)) 370 (16.0) 77 (17.3) 293 (15.7) 0.410
Miscellaneous” (no.(%)) 21 (0.9) 4(0.9) 17 (0.9) 0.980
ICU admission investigation data
Baseline serum creatinine (mg/dL)* 0.90 (0.78-1.04)  1.02 (0.80-1.10)  0.81 (0.75-1.03) 0.096
Blood sugar (mg/dL) 162+60 161+64 163+58 0.723
Hemoglobin (gm/dL) 10.6+2.0 10.3+2.1 10.7+2.0 <0.001
Serum albumin (gm/dL) 2.77+0.77 2.59+0.72 2.82+0.77 <0.001
Pulmonary infiltration on chest x-ray 516 (23.2) 152 (35.5) 346 (20.3) <0.001
Abnormal electrocardiography 765 (34.9) 180 (42.3) 585 (33.1) <0.001

* Reported as median and (interquartile range); & Other diagnosis included hematologic diseases, metabolic complication,
gynecological diseases and musculo-skeletal diseases; ' Cardiovascular diseases included coronary artery heart disease,
congestive heart failure, vascular insufficiency diseases; ® Respiratory diseases included asthma, chronic obstructive pulmonary
diseases, and others; * Miscellaneous included immunological diseases, and organ transplantation.

APACHE-I1I score = Acute Physiology and Chronic Health Evaluation Il score; SOFA score = Sequential Organ Failure

Assessment score; ICU = intensive care unit

risk of AKI after analyzing with multivariable logistic
regression and adjustment for covariates (Table 4).
Finally, renal replacement therapy (RRT) was done in
76 cases (23.4% from 325 AKI available data) or 96
sessions of RRT (some patients had more than one
modalities). The commonest mode of RRT was
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intermittent hemodialysis (IHD), 47 sessions (49.0% of
all RRT sessions), then, continuous renal replacement
therapy (CRRT), sustained low-efficiency dialysis
(SLED), and acute peritoneal dialysis (PD), at 43
sessions (44.8%), 4 sessions (4.2%), and 2 sessions
(2.1%), respectively.
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Table 2. Intensive care characteristics of elderly surgical intensive care patients with acute kidney injury versus those

without
Variables All Elderly Elderly with AKI  Elderly without AKI  p-value
(n =2,310) (n = 445) (n=1,865)

Type of ICU admission <0.001
Available data 2,223 438 1,785

Emergency surgery (n (%)) 540 (24.3) 165 (37.7) 375 (21.0)

Elective surgery (n (%)) 1,187 (53.4) 119 (27.2) 1,068 (59.8)

Medical problems® (n (%)) 496 (22.3) 154 (35.2) 342 (19.2)
Sources of ICU admission <0.001
Available data 2,282 441 1,841

Emergency department (n (%)) 202 (8.9) 55 (12.5) 147 (8.0)

Operating theater/recovery room (n (%)) 1,581 (69.3) 226 (51.3) 1,355 (73.6)

General wards (n (%)) 453 (19.9) 147 (33.3) 306 (16.6)

Others intensive care units* (n (%)) 46 (2.0) 13 (3.0) 33(1.8)
Priority of ICU admission® <0.001
Available data 2,295 443 1,852

Priority I (n (%)) 546 (23.8) 169 (38.2) 377 (20.4)

Priority Il (n (%)) 1,687 (73.5) 248 (56.0) 1,439 (77.7)

Priority Il (n (%)) 50 (2.2) 21 (4.7) 29 (1.6)

Priority IV (n (%)) 12 (0.5) 5(1.1) 7(0.4)
American society of Anesthesiologist <0.001
physical status classification (ASA-status)
Available data 1,772 279 1,493

ASA-1 (n (%)) 18 (1.0) 1(0.4) 17 (1.1)

ASA-1I (n (%)) 500 (28.2) 46 (16.5) 454 (30.4)

ASA-11I (n (%)) 1,039 (58.6) 165 (59.1) 874 (58.5)

ASA-1V (n (%)) 196 (11.1) 58 (20.8) 138 (9.2)

ASA-V (n (%)) 17 (1.0) 9(3.2) 8(0.5)

ASA-VI (n (%)) 2(0.1) 0(0.0) 2(0.1)
Site of operation 0.002
Available data 1,633 274 1,359

Head, neck and maxillofacial (n (%)) 144 (8.8) 12 (4.4) 132 (9.7)

Abdominal and colorectal (n (%)) 1,029 (63.0) 193 (70.4) 836 (61.5)

Orthopedics' (n (%)) 306 (18.7) 39(14.2) 267 (19.7)

Other types of surgery® (n (%)) 154 (9.4) 30 (11.0) 124 (9.1)

aMedical admissions were composed of surgical diseases that could be treated with medication alone, without surgery (such
as acute cholangitis, acute pancreatitis, sepsis that could be treated with medication alone, etc.); * Other intensive care units
included cardiac care unit (CCU) and other types of intensive care unit; ' Orthopedic surgery included all extremities and
spine surgery; ® Other types of surgery included thoracic, vascular, and gynecologic and obstetric surgery

Discussion

Elderly patients accounted for nearly half of
our THAI-SICUSs’ study participants and one-fifth of
them were diagnosed with AKI. Once the elderly had
AKI, they usually had higher ICU and 28-day hospital
mortality than those without. Moreover, mortality also
increased corresponding to AKI severity stages, when
compared with non-AKI. Independent risk factors
associated with an increased risk of AKI in the elderly
admitted to surgical ICU were: robust indices of disease
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severity (APACHE-II and SOFA score), smoking
history, emergency surgery, co-occurrence of ICU
diseases (including sepsis, delirium, and myocardial
infarction and new onset of arrhythmia), and requiring
respiratory support. RRT was done in almost a quarter
of AKI; the commonest method was IHD followed by
CRRT, SLED and PD, respectively.

There have been some landmark studies of
AKI in the ICU, for example, the study by Ostemann et
al®, They reported AKI prevalence at 35.8% of ICU
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patients in the United Kingdom with significantly
greater ICU and hospital mortality in AKI patients
than those without AKI. Moreover, the mortality rate
in AKI increased with each stage (hospital mortality
of patients who had RIFLE classification at risk, 20.9%;
injury, 45.6%; and failure, 56.8%; compared to
non-AKIl, 8.4%). In addition, OR for hospital death
also corresponded with AKI staging (2.11 in the risk
category, 5.15 for injury, and 8.27 for failure category).
RRT was performed on 12.2% of AKI patients, with
CRRT used the most in this study (80.2%). Only 5.2%
and 0.7% of AKI patients received IHD and PD,
respectively. Factors associated with mortality in

Kaplan-Meier survival estimates
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Fig. 1  Kaplan-Meier survival function curves of the

probability of the elderly critically ill patients with
acute kidney injury compared with non-acute
kidney injury.

AKI, using logistic regression analysis were admission
after cardiac surgery and emergency surgery, number
of organ failures, APACHE-II score, pre-existing chronic
kidney disease, need for mechanical ventilation, and
AKI stages.

Another landmark study was reported by
Hoste et al®. They studied AKI epidemiology in a
multicenter in the United States, where over 60%
of their patients were surgical-based admissions. AKI
occurred within 67% of patients and hospital mortality
interm of Risk, Injury, and Failure (by RIFLE-
classification) was at 8.8%, 11.4%, and 26.3%,
respectively, compared with only 5.5% for patients
without AKI. The hazard ratio of hospital mortality in
each RIFLE stage was 1.7, 1.4, and 2.7, respectively.
RRT from this study was only 4.1%. Moreover, they
showed that pre-existing chronic kidney disease,
admission due to trauma, gastrointestinal disease, and
malignancy, and SOFA score as the covariates most
associated with AKI in their ICU.

The last landmark study we selected, was
written by Thakar et al®. Veterans Affairs ICU patients
in the US were studied and over three-fifths (66.4%) of
them were aged over 60 years old. The results showed
that 22% of all Thakar et al population developed AKI
by AKIN criteria (above 65% of AKI were aged
over 60). Moreover, patients admitted to surgical ICUs
were more prone to AKI (24.6%) than those admitted
to medical 1CUs (22.6%) and cardiac ICUs (18.7%).
The overall ICU mortality was reported as10.9%, with

Table 3. Outcomes of surgical intensive care patients according to elderly and non-elderly acute kidney injury groups

Outcomes All Elderly Elderly with AKI Elderly without AKI  p-value
(n=2,310) (n = 445) (n=1,865)
ICU mortality (n (%)) 222 (9.6) 125 (28.1) 97 (5.2) <0.001
28-day hospital mortality (n (%)) 335 (14.5) 159 (35.7) 176 (9.4) <0.001
ICU length of stay (days)* 2 (1-4) 5(2-13) 1(1-3) <0.001
Hospital length of stay (days)* 15 (9-26) 17 (10-29) 15 (9-25) 0.007
Mechanical ventilator support (n (%)) 1,345(58.2) 383 (86.1) 962 (51.6) <0.001
Duration of mechanical ventilation (days)* 2 (1-5) 5 (2-13) 2 (1-4) <0.001
Concurrent morbidity during ICU stay
Sepsis (n (%)) 475(20.6) 232 (52.1) 243 (13.0) <0.001
Delirium (n (%)) 94 (4.1) 55 (12.4) 39(2.1) <0.001
Acute lung injury/acute respiratory 117 (5.1) 55 (12.4) 62 (3.3) <0.001
distress syndrome (n (%))
Myocardial infarction and new onset 236 (10.2) 108 (24.3) 128 (6.9) <0.001

of arrhythmia (n (%))

ICU = intensive care unit
* Reported as median and (interquartile range)
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Table 4. Multivariable logistic regression demonstrated factors that predicted acute kidney injury in the elderly

Variables Crude OR 95% ClI Adjusted OR 95% ClI
Age (year-old) 1.020 1.001-1.036 1.021 1.002-1.039
Male 1.470 1.185-1.822 1.260 0.940-1.689
Body mass index (kg/m?) 0.990 0.697-1.013 - -
APACHE-II score 1.125 1.107-1.144 1.027 1.004-1.050
SOFA score 1.295 1.254-1.337 1.145 1.097-1.196
Current smoker® 2.045 1.422-2.939 1.601 1.013-2.529
Ex-smoker® 1.437 1.146-1.803 1.348 0.993-1.829
Emergency surgery 2.341 1.873-2.927 1.320 1.010-1.724
Present of pre-existing comorbidities 1.060 0.989-1.137 - -

Sepsis 7.270 5.778-9.148 2.822 2.148-3.709
Respiratory support 5.799 4.368-7.697 2.164 1.564-2.996
Cardiac complications* 4.349 3.282-5.762 2.167 1.550-3.029
Delirium 6.603 4.318-10.096 2.825 1.686-4.733

* Cardiac complication included myocardial infarction and new onset of cardiac arrhythmia, ® Reference by non smoker
APACHE-II score = Acute Physiology and Chronic Health Evaluation Il score; SOFA score = Sequential Organ Failure
Assessment score; ASA class = American Society of Anesthesiologists physical status classification; ICU = intensive care

unit

OR of death increasing in each AKIN-stage at 2.90,
6.93, and 8.93, respectively. Moreover, the mean
hospital length of stay was longer in AKI patients
(stage 1:7.0+6.1 days; stage 2: 10.6+8.7 days; stage 3:
14.0+10.0 days) than those without AKI (4.5+3.7 days).
The studies mentioned above investigated all
age groups admitted to ICU. Although, the authors did
extensive research into AKI, it only specified geriatric
critical ill; however, only a few studies were found.
Gong et al“® published information about 189 AKI
participants, which included 99 (52.4%) elderly patients.
The mortality rate of elderly with AKI in this study was
42.4% and the hospital length of stay was 22.5 (12-51)
days (higher mortality rate and longer hospital length
of stay than our study), but RRT was performed in only
12.1% of AKI cases (lower rate than our study). When
comparing subject disease severity (evaluated by
APACHE-II score) between Gong and our study, we
found that Gong’s patients had greater severity score
than our study (17 (13-26), while our study was 12 (8-
16)). The average age of patients between these two
studies was not much different (77.9+7.9 years old from
Gong et al, and 75.8+7.0 years old from our study).
Data about AKI incidence in post-operative
elderly patients was reported by Chao et al®. They
found AKI in 23.1% of their elderly group (age over
65 enrollment criterion). Although, the mortality rate of
AKIN-3 was 3.19-times (Cox proportional hazard) over
non-AKI, but there were no significant differences in
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other stages of AKIN compared to non-AKI in this
study. An additional study by Shin et al reported
mortality rate at 39.8% of elderly (age above 65 years
old) who had AKI in the in ICU®Y, However, this study
did not demonstrate any statistically significant
differences in RIFLE classification between the
survivors and non-survivors.

Limitations of this study were, first, changes
in serum creatinine level are an unreliable indicator of
the onset of AKI in elderly patients. The important
factor is a low muscle mass of the elderly, which leads
to delayed elevation of serum creatinine when AKI
happens. Moreover, other factors also influence raised
serum creatinine in the elderly such as the volume of
distribution, catabolic stage, and medication
interactions in older people®. All of these might
produce a lower rate than usual of AKI in the elderly.
Second, our research had some missing values. These
might skew the exact incidence of our prospective
cohort result. However, to the best of our capability we
tried as hard as we could to find out this information.
Third, this study only enrolled elderly patients admitted
to surgical ICU; therefore, this study might not
represent the characteristics of elderly patients
admitted to medical ICU. Finally, recently Kellum et al
formulated a new AKI definition after we had started
our study: the Kidney Disease Improving Global
Outcomes (KDIGO) in 2012?%, Comparing AKI
definitions between AKIN and KDIGO criteria
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reveals great similarity, the only small difference is in
the cut-off-point of an increase in serum creatinine
compared to baseline value definition of AKI staging.
Therefore, researchers thought that the epidemiology
of AKI in elderly ICU will not change much when
applying new AKI criteria to our subjects.

Conclusion

As the result of this study, the authors
identified AKI in one-fifth of elderly critical ill patients
in surgical ICUs in Thailand. Moreover, when older
patients had AKI, they usually had higher ICU and
hospital mortality than elderly who did not have AKI.
This information seems to accord with worldwide
studies about AKI. Many potential risk factors for
having AKI in elderly admitted to our surgical
ICUs were identified. These factors should receive
proper attention with the hope of preventing new onset
of AKI and reducing mortality in elderly patients.

What is already known about this topic?

Acute kidney injury (AKI) is a rapid decline
in kidney function leading to dysregulation in fluids,
electrolytes, and metabolic waste products. The
occurrence of AKI is often 22-67% in the intensive
care unit (ICU) (variety of AKI definitions had been
applied). Advanced age is one of the potential risk
factors for developing this problem.

What this study adds?

Analysis of large data from elderly patients
in surgical ICU shows that nearly one-fifth of them
developed AKI. Once they had AKI, ICU mortality and
28-day hospital mortality were higher than those without
AKI. The results further demonstrate that high severity
scores and coexisting diseases are important risk factors
for developing AKI.
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