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Abstract

Original Research Article

Acute kidney injury (AKI) which is defined as an abrupt decline in renal function in a short period of time may be
hospital-acquired AKI (HAAKI) or community-acquired AKI (CAAKI). This prospective study was conducted from
October 2017 to September 2019 to compare the various clinical profile of patients with CAAKI and HAAKI. Patients
with CAAKI and HAAKI aged 18 years and above were included in the study and patients with pre-existing renal
disease, acute-on-chronic kidney disease and renal dysfunction in pregnancy were excluded. CAAKI was defined as
those patients who were admitted with AKI whereas HAAKI as those who developed AKI after 48 hours of
hospitalisation. Incidence of CAAKI and HAAKI was 1.07% and 0.44% respectively. There was no significant
difference in the mean age and gender among the groups. Among the primary disease at admission, trauma and wound
related diseases were significantly higher in HAAKI (<0.001) whereas neurological diseases was higher in CAAKI
(<0.01). Sepsis (27.7%) and drug induced AKI (31.8%) was the most common cause of AKI in CAAKI and HAAKI
respectively. In both the groups maximum number of the patients were in RIFLE-I category and more than 50% of the
case was due to acute tubular necrosis (p< 0.7). HAAKI patients required renal replacement therapy (RRT) more
frequently (p<0.01), needed longer hospital stay and had higher mortality (31.8%) (p< 0.002) in comparison with
CAAKI. Our data suggests that CAAKI and HAAKI are a common cause of AKI. Development of HAAKI has a

worse prognosis in disease outcome.
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INTRODUCTION

Acute kidney injury (AKI) is defined as an
abrupt reduction in kidney function with elevation in
serum creatinine (sCr) level, a decrease in urine output,
the need for RRT, or a combination of these factors [1].
The causes can be divided into pre-renal, intrinsic renal
and post-renal [2]. AKI may be hospital-acquired AKI
(HAAKI) or community-acquired AKI (CAAKI) and its
incidence has increased in recent years, both in the
community and in hospital settings [3, 4]. Seven percent
of hospitalised patients and about two-third of patients
in intensive care unit develop AKI, often as part of
multiple organ dysfunction syndrome [2, 4, 5]. It is
associated with a high rate of adverse outcomes;
mortality rate ranges between 25 and 80 percent,
depending on the cause and the clinical status of the
patient [6, 7]. In India, it is the most common renal
emergency and as many as 1.5 percent of hospital

admissions are referred to nephrology services for AKI

8.

Literature on AKI is sparse from this north-
eastern part of the country. Hence, this prospective
study was conducted in Regional Institute of Medical
Sciences, Imphal to study the clinical profile and to
compare the various aspects of patients with CAAKI
and HAAKI. RIMS, Imphal is one of the largest and
oldest tertiary care hospitals in the north-eastern region
of India catering to a large segment of population from
neighbouring states and parts of Myanmar.

MATERIALS AND METHODS

This prospective observational study was
conducted from October 2017 to September 2019.
Patients aged 18 years and above irrespective of gender
who were admitted with AKI or who developed AKI 48
hours after hospitalization were included in the study.
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Patients with pre-existing renal disease, acute on
chronic kidney disease, renal dysfunction in pregnancy
and who were unwilling to participate in the study were
excluded from the study. The following definitions
were used in the study.

a) AKI was defined wusing the RIFLE
classification based on sCr level [9].

b) CAAKI: Those patients admitted with AKI or
apparent on their first sCr measured within 24
hours of admission.

c) HAAKI: Those patients who developed AKI
after 48 hours of hospital admission [10].

d) Volume loss was defined as any obvious cause
of volume depletion (e.g. vomiting, diarrhoea,
haemorrhage) with loss of skin turgor.

e) Renal hypoperfusion was defined as
documented decline in blood pressure to
<90/60 mm Hg with signs of volume depletion
and improvement with appropriate treatment
[11].

f) Sepsis was defined as two or more of the
following as a result of proven or suspected
infection: temperature >38 or <36 degrees
Celsius, heart rate >90/min, respiratory rate
>20/min and total leucocyte  count
>12,000/mm® or <4000/mm® or >10% band
forms [12].

g) Nephrotoxic drug was defined as a drug with
known or unknown nephrotoxic potential if
received by a patient for a minimum of two
days prior to the defined increase in sCr level
[8].

h) Urinary tract obstruction was defined as
evidence of obstruction on imaging and
improvement in renal function with relief of
the obstruction.

i) Primary renal disease was defined as the
presence of proteinuria with active urine
sediments after other causes of renal
dysfunction were excluded.

j) Complete recovery was defined as lowering of
sCr to <1.2 mg/dl following appropriate
treatment.

k) Partial recovery was defined as decrease in sCr
(but still >1.2 mg/dl) with improvement in
urine output at the time of discharge.

Patients were followed up till discharge,
expired or left against medical advice whichever was
earlier.

Statistical analysis was carried out using SPSS
software Version 20. A descriptive analysis was
performed. Continuous data was presented as mean and
standard deviation (m+SD) and categorical data as
percentage and 95% Confidence Interval (Cl). At the
univariate analysis, proportions were compared between
groups using a Pearson chi-squared test. Continuous
data were compared using t-test when comparisons
were between two groups.

RESULTS

A total of 304 patients with AKI were
identified who were hospitalized in various wards of the
hospital. Incidence of CAAKI was 1.07% and that of
HAAKI was 0.44% [Table 1]. The mean age of CAAKI
was 44.65+£12.3 years while that of HAAKI was
44,77£15.15 vyears which was not statistically
significant (p=0.95). Males were more in both the study
groups (63.8% and 61.4% respectively) and there was
not much statistical difference (Table-1).

Table-1: Demographic profile of patients with CAAKI versus HAAKI (n=304)

Parameter CAAKI (n=216) | HAAKI (n=88) | p-value
Mean age (years) | 44.65+12.3 44.77+15.15 0.95
Male n (%) 138 (63.8) 54 (61.4) 0.77
Female n (%) 78 (36.2) 34 (38.6)

CAAKI: community-acquired AKI, HAAKI: hospital-acquired AKI

Among the primary disease at admission there
was not much difference between the study groups
except that trauma and wound related diseases were
significantly higher in HAAKI (<0.001) whereas
neurological diseases was higher in CAAKI (<0.01)
(Table-2).  Among the neurological diseases
cerebrovascular accident was the most common disease.

Hepatobiliary diseases (especially chronic liver disease)
was the most common primary disease in CAAKI group
whereas trauma and wound related diseases were the
most common cause in HAAKI (Table-2). Diabetes and
infection related diseases were very common in CAAKI
group (11.11% and 12.9% respectively).
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Table-2: Primary diseases at admission (n=304)

Primary disease at admission CAAKI HAAKI p-value

(n=216) (n=88)

n % n %
Hepatobiliary diseases 32 | 148 | 16 | 11.18 | 0.606
Respiratory disease 20 | 9.2 8 [9.09 |0.97
Infection related 281129 |6 | 6.8 0.276
Cardiovascular disease 16 | 74 6 | 6.8 0.899
Malignancy 14 1 64 8 [9.0 0.573
Diabetes and related disease 24 | 1111 | 2 | 2.27 | 0.77
Gastrointestinal tract disease 22 | 10.18 | 10 | 11.36 | 0.83
Trauma and wound related diseases | 10 | 4.6 22 | 25 <0.001
Neurological diseases 20 | 9.2 4 | 454 | <0.01
Primary renal disease 20 | 9.2 0 |0
Miscellaneous 10 | 4.6 6 |6.81 |0.67

CAAKI: community-acquired AKI, HAAKI: hospital-acquired AKI

The most common cause of AKI in CAAKI
was sepsis (27.7%) whereas in HAAKI it was drug
induced (31.8%) (Table-3). Drug induced AKI was
significantly higher in HAAKI (p<0.001) in comparison
to CAAKI. However among the other aetiologies,
difference was not significant. Urinary tract infection
(UTI) and respiratory tract infection (RTI) were the
most common causes among the infective causes.

Aminoglycosides, non-steroidal  anti-inflammatory
drugs, angiotensin receptor blockers and diuretics were
the common offenders in drug-induced AKI. A good
number of patients had multiple factors for producing
AKI in both CAAKI and HAAKI (17.5% and 20.5%
respectively). Maximum number of AKI patients were
in RIFLE — | category and was due to acute tubular
necrosis in both the groups (p<0.09).

Table-3: Causes of AKI (n=304)

Causes of AKI CAAKI (n=216) n % | HAAKI (n=88) n % | p-value
Volume depletion 52 24.07 16 18.18 0.42
Sepsis 60 27.77 20 22.72 0.52
Drugs 16 7.4 28 31.8 <0.001
Hypo perfusion 30 13.88 6 6.81 0.221
Multifactorial (e.g. sepsis + drugs) | 38 17.59 18 20.45 0.68
Primary renal disease 20 9.25 0 0

AKI: Acute kidney injury, CAAKI: community-acquired AKI, HAAKI: hospital-acquired AKI

Requirement of renal replacement therapy
(RRT) was quite significantly higher in patients with
HAAKI in comparison with CAAKI patient (36.36 vs.
15.7%) (p<0.01) (Table-4). About 25.9% and 45.45 %
of CAAKI and HAAKI patients respectively stayed
more than 10 days (p<0.02) indicating that HAAKI
needed longer hospital stay. Regarding the renal

outcome, 57.4% of CAAKI and 40.9 % of HAAKI had
complete renal recovery during the course of hospital
stay and the difference was statistically significant
(p<0.05) and overall mortality was also much higher in
HAAKI (31.8%) compared with CAAKI (11.1%)
(p<0.002) (Table-4).

Table-4: Characteristics of AKI (n=304)

Characteristics CAAKI (n=216) n (%) | HAAKI (n=88) n (%) | p-value
Mode of treatment

RRT given 34 (15.7) 32 (36.36) 0.005
Conservative 182 (84.25) 56 (63.5)

Length of hospital stay

Mean duration of stay (mean+S.D) | 8.03+3.74 8.63+4.37 0.38
Up to 10 days 160 (74) 48 (54.54) 0.02
More than 10 days 56 (25.9) 40 (45.45)

Renal outcome

Complete recovery 124 (57.4) 36 (40.9) 0.02
Partial recovery 68 (31.4) 24 (27.18)

Survival of patients

Expired 24 (11.11) 28 (31.8) 0.002
Survive 192 (88.88) 60 (68.18)

AKI: Acute kidney injury, CAAKI: community-acquired AKI, HAAKI: hospital-acquired AKI, RRT: Renal Replacement

therapy
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DiScussioN

Out of the total 304 patients, 71.1% and 28.9
% of patients had CAAKI and HAAKI respectively
which is quite in the range of previous studies [13-15].
In contrast, a study by Al-Homrany M et al., [16] found
that 38% and 62% were CAAKI and HAAKI
respectively. This variation in incidence of AKI may be
as a result of the difference in standard of health care
system, socioeconomic condition and educational status
of the population. Males constituted the majority of
patients in both the groups but there was no difference
in age distribution as in a study by Goswami S et al.,
[13]. This male preponderance may be a reflection of
the male dominating nature of our society exposing
them to various environmental, occupational and social
factors which can lead to AKI.

The incidence of CAAKI and HAAKI in this
study was 1.07% and 0.44% respectively which is quite
similar to other studies like Singh TB et al., [17], Wang
Setal., [18] and Liangos O et al., [19] where incidence
varied between 0.7% to 1.9%, whereas some other
studies [15, 20, 21] found a higher incidence rate
between 3.38% to 6.4%. These variations in the
incidence may be because of differences in diagnostic
criteria, status of prevailing health care system with
availabilities of effective treatment modalities and
educational status of the society.

We found that sepsis was the most common
cause of AKI in CAAKI whereas drug-induced was the
most common cause in HAAKI as in the previous
studies. ™ 221 Other studies by Al-Homrany M et al.,
[16] and Effa EE et al., [20] also found sepsis as most
common cause of CAAKI whereas some other studies
[13, 14, 21] found volume depletion as most common
cause of CAAKI.

Singh TB et al., [17] also found drug-induced
as the most common cause of HAAKI. This variation in
the causes of AKI in these set ups may be because of
difference in the socioeconomic conditions, educational
status of the population, knowledge of the primary
physician about nephrotoxic drugs and status of health
care facilities.

Among the primary disease in CAAKI,
hepatobiliary disease was the most common whereas in
HAAKI, trauma and wound related diseases
predisposed patients more to AKI. Presence of co-
morbidities was quite high in both the groups but there
was no significant difference as in a previous study by
Mehta RL et al., [23] This shows the demographic
characteristics of people in the community and even in
hospital set up that they may benefit from more frequent
blood test in the event of an acute illness or medication
change.

Renal dysfunction was quite severe in both the
study groups and many required RRT. However,

requirement of dialysis was more in HAAKI (36.35%)
in comparison to CAAKI (15.7%) (p< 0.005) as was
also observed in studies by Brivet FG et al., [24] and
Bardai GE et al., [14] and this may be due to the fact
that HAAKI patients have multiple co-morbid
conditions which predisposes them to severe kidney
injury.

Length of hospital stay also was more in HAAKI
(45.5% staying more than 10 days vs. only 25.9% in
CAAKI) (p<0.02) and mortality rate was 31.8% in
patients with HAAKI compared to 11.11% in CAAKI.
All these parameters indicate that overall outcome of
patients is worse in HAAKI in comparison to CAAKI.
This is in accordance with that of many other studies
[13, 18, 23]. This higher mortality may be due to
multiple co-morbidities present in hospitalised patients.
Documented predictors of mortality such as oliguria,
sepsis, multi-organ failure and ICU stay or mechanical
ventilation occurred more frequently in patients with
HAAKI.

Other factors which may contribute to difference
in outcome may be due to the fact that on admission to
hospital, patients are generally assessed thoroughly and
all laboratory investigations are done within 24 hours.
However, after that further management depends on the
symptoms with investigations being done only when
needed, so for instance oliguric AKI may be missed in
hospitalised patients in the absence of symptoms and
this develops very late in the course of the disease. So
only those patients who develop reduced urine output
are picked up early. This may also underlie in the
difference in early appropriate recognition and
management of CAAKI and HAAKI. CAAKI patients
are more likely to be referred to a nephrologist in the
early stage of disease and also more likely to be
recognised and appropriately managed.

CONCLUSION

Our data suggests that CAAKI is a common
cause of AKI and as severe as that is seen in HAAKI.
AKI has a significant impact on length of stay,
mortality, and the development and/or progression to
CKD. Patients with HAAKI have worse short and long-
term outcomes than CAAKI. Avoidance of nephrotoxic
drugs and prevention of hospital acquired infections,
and close monitoring of hospitalised patients will help
in prevention of HAAKI. Early recognition and
nephrology intervention can lead to better outcomes.

Limitation of the study: Short duration of
follow up. Having a long term follow up would allow us
to determine the long term renal outcome.
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