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GIRIS ve AMAC: Akut bobrek yetmezligi (ABY) yogun bakim
tinitelerinde ozellikle kritik hastalarda sik karsilasilan bir
durumdur. Akut bébrek yetmezligi prevalansi 3-25% arasinda
degismektedir. Koroner yogun bakim iinitelerindeki (KYBU)
hastalarda gelisen ABY ile ilgili literatiirde yeterli very
bulunmamaktadir. Ozelllikle massif perikardiyal effiizyon ve
kardiyak tamponad bulunan hastalardaki ABY geligimi icin
prediktorler bilinmemektedir. Bu ¢calismadaki amag¢ bu hasta
grubunda ABY prevalansini ve prediktorlerini belirlemektir.

YONTEM ve GERECLER: Ekim 2014 ile Ocak 2016
arasinda KYBU'ne 4829 hasta interne edilmigstir. Bu
hastalardan 81'inde (1.67%) internasyon siiresince masif
perikardiyal effiizyon ya da kardiyak tamponad gelismistir.
Biitiin hasta verilerine KYBU elektronik veri sisteminden
retrospektif olarak ulasiimistir. Hastalar ABY prevalansi ve
prediktorleri agisindan degerlendirilmiglerdir. Hastalar ABY
gelisip gelismedigine gore iki gruba ayrimiglardir.

BULGULAR: Akut bobrek yetmezligi 23 (28.4%) hastada
goriilmiistiir. ABY gériilen hastalar daha yasl olmakla beraber
bu hastalarda kronik bébrek yetmezligi ve konjestif kalp
yetmezligi oykiisii daha sik bulunmugtur. Ayrica bu hastalarin
arteryel kan basinglart daha diisiik saptanmigtir. Iki hasta
grubunun sol ventrikiil ejeksiyon fraksiyonlari benzerdir. Bazal
kreatinin ve kan iire nitrojen degerleri ABY gelisen hastalarda
daha yiiksektir. Lojistik regresyon analizinde hipertansiyon
oykiisii ve bazal kretainin degeri ABY geligimini predikte eden
parametreler olarak saptanmustir. Hastane i¢i mortalite iki
hasta grubunda da benzer saptanmistir.

TARTISMA ve SONUC: Masif perikardiyal effiizyon veya
kardiyak tamponad KYBU hastalarinda énemli bir ABY
nedenidir. Hipertansiyon oykiisii ve bazal kreatinin degerleri
ABY gelisimini predikte eden parametrelerdir.

Anahtar Kelimeler: perikardiyal effiizyon, kardiyak tamponad,
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ABSTRACT

INTRODUCTION: Acute kidney injury (AKI) is an important
complication in intensive care unit especially in critically ill
patients. Prevalence of AKI is ranged from 3 to 25% in
different intensive care unit series. Knowledge about incidence
of AKI in intensive cardiac care units (ICCU) is limited
especially in patients with massive pericardial effusion and
cardiac tamponad (PEoT). Our aim was to clarify the
prevalence and predictors of AKI in these patients.

METHODS: Between October 2014-January 2016, 4,829
patients were hospitalized in our ICCU. Eigthy one of these
patients (%1.67) were diagnosed with PEOT during their
hospitalization. All patients' relevant data gathered
retrospectively from hospital ICCU database. Patients were
evaluated for AKI, its prevalence and predictors. Patients were
divided into two groups according to development of AKI.

RESULTS: Acute kidney injury was seen in 23 (%28.4)
patients. Patients with AKI were significantly older, had higher
chronic renal disease and congestive heart failure history and
lower hypertension history. Left ventricular systolic functions
were similar in both patient groups. Baseline serum creatinine
and blood urea nitrogen (BUN) levels were higher in patients
with AKI. Logistic regression analysis revealed that
hypertension history and creatinine levels on admission were
only predictors of AKI in these patients. In-hospital mortality
was similar in both groups.

DISCUSSION and CONCLUSION: Massive pericardial
effusion or cardiac tamponade is an important cause of AKI
especially in patients with hypertension history and high
creatinine levels on admission in ICCU.
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INTRODUCTION

Accumulation of excessive fluid in the
pericardial space occurs due to several distinct
etiologies. Many of these effusions are related to
idiopathic pericarditis with small transudates (1).
Pericardial effusion (PE) also comes forward in
patients with chronic renal failure, malignancy,
infection, collagen vascular disease and congestive
heart failure. Larger pericardial effusions are
generally related to specific diagnosis and may
require appropriate treatment.

Pericardial effusion is usually asymptomatic, but
also has a wide range of clinical spectrum from
dyspnea to fatal tamponade (2). In patients with
PEoT cardiac filling compromised in diastole,
especially during inspiration, further compromises
left ventricular filling and results in decreased
cardiac output (3). In the follow up period, patients
with PEOT may encounter systemic complications
secondary to reduced cardiac output, hypotension
and systemic hypoperfusion (4).

Acute kidney injury is a common encountered
entity in the course of the cardiology patients. AKI
is detected <1% in general society, 2-7% in
hospital, 5-30% in intensive care units. Despite that,
AKI is accepted as a relatively common entity,
there is no uniform definition for AKI, and
relatively few data regarding its prevalence in
hospitalized patients are available (5). However,
there is no data according to the AKI incidence in
patients with PEoT. Conversely, PEoOT can alone
result in acute renal failure. The aim of the present
study is to evaluate the development and predictors
of AKI in PEOT patients .

METHODS

Eighty-one patients who were hospitalized to
ICCU with a diagnosis of  cardiac
tamponade/massive pericardial effusion in October
2014-January 2016 were included in the study. All
patients’ data retrieved from our hospital Database
program retrospectively. The study is approved by
the institutional ethical committee. Patients were
diagnosed with massive pericardial effusion if they
had >20 mm effusion in pericardial space during
diastole (6). Cardiac tamponade was diagnosed with
TTE according criteria as follows: Right atrium and

ventricle diastolic compression and collapse, >30%
inspiratory decrease in mitral inflow, >50%
inspiratory increase in tricuspid inflow, systolic
anterior motion of the mitral valve, swinging heart
image in addition to pericardial effusion >20 mm
(7). The inclusion criteria was as follows: age>18
years, PEoOT demonstrated by transthoracic
echocardiography (TTE), first diagnosis with
pericardial effusion, not treated with non-steroidal
anti-inflammatory drugs or other nephrotoxic
agents recently, not having active systemic
infectious disease.

The clinical, hemodynamic and laboratory data
were collected as admission and then on daily basis.
The treatment regimen of PEOT patients during the
hospitalization period was confirmed from hospital
recordings. All of them received anti-inflamatory
drug (ibuprofen retard 800 mg bid) independent
from the effusion etiology and lcc/kg/h isotonic
infusion during the ICCU hospitalization period.

Acute kidney injury diagnosis is optimized by
using acute kidney injury network (AKIN) criteria
which is as follows: an >0,3mg/dl increase in serum
basal creatinine level in 48 hours or a 50% increase
in basal serum creatinine or <0,5 ml/kg/h oliguria in
more than 6 hours. Patients’ daily blood urea
nitrogen (BUN), creatinine values measured in the
ICCU.

All patients evaluated with transthoracic
echocardiography for the diagnosis of the PEoT on
admission and before discharge. Left ventricular
ejection fraction calculated with biplane model
according to the American Society of
Echocardiography guidelines before discharge (8).

Statistical analysis

Data will be analyzed with Statistical Package
for Social Sciences (SPSS) version 20.0 for
Windows (IBM, Armonk, New York). Continuous
variables will be defined as meant standard
deviation if distributed normally and as median
(interquartile range) if distributed abnormally.
Normality of distribution will be assessed using
Kolmogorov-Smirnov test. Categorical variables
will be presented as number and percentages.
Mann-Whitney U test, Kruskal-Wallis, independent
samples T test will be used for comparison of two

34



Bozbeyoglu E ve ark.

Kocaeli Med J 2018; 7; 2:33-38

groups and one-sided variance analysis (ANOVA)
will be used for comparison of more than 2 groups.
The Chi-squared test will be used for qualitative
data. A multivariate logistic regression analysis will
be performed for determination of independent
predictors of AKI. Statistical significance will be
accepted as p<0.05.

RESULTS

The study population was consisted of 81
consecutive patients (mean age 62.9+18.6 years,
46.9% males) who were diagnosed as PEOT. Only 9
patients (11.1%) were hypotensive during
admission and pericardiocentesis was performed in
38 patients (46.9%) during cardiac intensive care
hospitalization.  Nineteen  patients  (23.5%)
underwent  surgery due to inadequate
pericardiocentesis window, recurrent PEoT and
additional cause to perform surgery. Mean
creatinine level on admission was 1.43+1.36 mg/dl.
There were 11 patients (13.6%) with a history of
chronic renal failure and none of them was
receiving hemodialysis before hospitalization. AKI
defined in 23 patients (28.4%). All patients divided
into two groups according to AKI diagnosis during
hospitalization period. The baseline characteristics
of the study groups are shown in Table-1.

Table 1. Demographic and baseline

characteristics of patients with PEoT

AKI(+) AKI (-) p value
(n=27) (n=56)
Age (years) 71.7+¢11.8 59.4+19.7 0.006
Male, n(%) 12 (52.2%) 26 (44.8%) 0.62
Female, n(%) 11 (47.8%) 32 (55.2%)
HT, n(%) 16 (69.6%) = 20 (34.5%) 0.006
DM, n(%) 8 (34.8%) 10 (17.2%) 0.13
Smoking, n(%) 4(17.4%) 10 (17.2%) 1.00
COPD, n(%) 1(4.3%) 3 (5.2%) 1.00
Chronic renal 9 (39.1%) 2 (3.4%) <0.01
disease, n(%)
CHF, n(%) 5(21.7%) 3 (5.2%) 0.03
Previous 1(4.3%) 3 (5.2%) 1.00
coronary

revascularization
CHF, Congestive Heart Failure; COPD, Chronic Obstructive
Pulmonary Disease; DM, Diabetes Mellitus; HT, Hypertension

Demographic and clinical parameters were
similar between study groups. Patients who
experienced AKI are found to be older (p=0.006).
Diabetes mellitus disease was similar between two

groups whereas hypertension was more frequent in
patients with AKI(-). Congestive heart failure
history was more prevalent in patients with AKI
(+). Chronic renal failure was also significantly
higher in patients with AKI (+). Blood pressure on
admission was similar in both groups. Left
ventricular ejection fraction of these patients was
assessed before discharge and was similar between
two groups. (p=0.76 ) (Table-2). Mortality was not
different between the groups (8.7% vs 11.7%,
p=1.0).

Table 2: Clinical Characteristics on Admission

AKI(+) AKI (-) p value
(n=56)

(n=27)
Hemodynamics
Normotensive 19 (82.6%) 51 (87.9%) 0.07
Hypotensive 2 (8.7%) 7 (12.1%)
Hypertensive 2 (8.7%) 0
BUN (mg/dl) 37.9+21.0 23.4+17.9 0.003
Creatinine 2.4242.07 1.03+0.61 <0.01
(mg/dI)
Hemoglobin 11.2+1.4 11.6+1.8 0.286
(mg/dI)
Potassium 4.31+0.76 4.331+0.58 0.970
(mEq/L)
CRP (mg/dl) 6.35+5.92 7.9716.72 0.349
LVEF (%) 56.6+7.9 57.2+8.4 0.791
Treatment
method
Pericardiocentesis 9 (23.7%) 29 (76.3%)
Surgery 8 (40.0%) 12 (60.0%) 0.401
Medical 6 (26.1%) 17 (73.9%)

BUN, Blood Urea Nitrogen; CRP, C-reactive protein; LVEF, Left
Ventricular Ejection Fraction

Univariate analysis revealed that age, history of
hypertension, diabetes mellitus, chronic renal
failure, congestive heart failure, and blood urea
nitrogen and creatinine on admission were
predictors of AKI in PEOT patients (Table 3).

Table 3. Univariate analysis for AKI in patients
with PEoT

OR 95%Cl p value
Age 1.044 1.010-1.078 0.01
Hypertension 4.343 1.535-12.289 0.006
Diabetes 2.560 0.856-7.657 0.093
Mellitus
Chronic renal 0.056 0.011-0.286 <0.01
failure
CHF 5.093 1.106-23.450 0.037
BUN 1.036 1.010-1.062 0.006
Creatinine 3.607 1.704-7.633 0.001

BUN, Blood urea nitrate, CHF, congestive heart failure
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On the other hand in multivariate logistic
regression analyses creatinine on admission and
hypertension history were found to be independent
predictors of AKI in PEOT patients (Table-4).

Table 4. Logistic regression analysis for AKI in

patients with PEoT

OR 95%Cl p value
Creatinine 3.001 1.449-6.214 0.003
Hypertension 4.723 1.309-17.041 0.018
CHF 4.286 0.779-23.589 0.094

CHF, congestive heart failure

DISCUSSION

Our study is first data to reveal predictors of
AKI in PEoT patients with or without
hemodynamic compromise. We demonstrated that
prior hypertension and initial creatinine levels are
independent predictors of AKI in patients with
PEOT.

Acute kidney injury is one of the most frequent
complications in patients following up in intensive
care units (9). The approach to AKI starts with
accurate diagnosis and etiology research. Acute
kidney injury occurs 55-60% prerenally. The
prerenal causes of AKI are intravascular volume
depletion (hemorrhage, increased loss from
gastrointestinal system or skin, depletion to 3rd
space), decrease in ejection fraction of ventricles
(myocardial infarction, pulmonary embolism),
systemic  vasodilatation  (sepsis,  cirrhosis,
anaphylaxis), renal vasoconstriction (sepsis), drugs
that effect auto-regulation and deteriorate
glomerular filtration rate (e.g. non-steroidal anti-
inflammatory drugs) (10). Our study groups were
similar according to drug usage; NSAIDs were
started in our intensive care unit. Left ventricular
gjection fraction was normal among the groups. We
expected to see more hemodynamically deteriorated
patients in AKI + group. Whereas admission
hemodynamic states of the patients in AKI (+)
group was not statistically significant compared to
AKI (=) group. The pathophysiology of AKI in
PEOT patients is combination of prerenal, renal and
postrenal reasons. Renal reserve at cellular level
also plays an important role to predict AKI in PEoT
patients. Our explanation for hypertension to be an
independent factor of AKI development due to its

chronic damage to nephrons when combined with
PEOT. In our study population the low cardiac
output was not predominant factor for AKI
development as left ventricular ejection fraction
was preserved and hemodynamics on admission
was not different between the groups. Thus we can
speculate that, in this specific population renal
venous congestion secondary to increased
peripheral venous pressure could play an important
role for AKI development.

The overall incidence of AKI in intensive care
patients ranges from 20% to 50% with lower
incidence in elective surgical patients and higher
incidence in sepsis patients (10). Moreover in
coronary care units %28.7 (43/150) of coronary
care patients had AKI of varying severity and %80
of these patients was hospitalized with myocardial
infarction (11). In our study, all the patients are
hospitalized in ICCU with diagnosis of PEOT.
27.7% (23/83) patients suffered from AKI. The
AKI prevalence in PEOT patients is similar to
intensive care patients. Serum creatinine is
generally used to calculate glomerular filtration
rate. Moreover, creatinine is found to have many
prognostic effects in coronary care patients. In acute
coronary syndrome patients, daily serum creatinine
value and its change pattern are found to be strong
predictors of in-hospital-mortality (12).
Preoperative creatinine level is found to be
strongest predictor of renal failure requiring
hemofiltration after cardiac surgery (13). In our
study similar to investigations above initial serum
creatinine level was found as an independent
predictor factor AKI in PEOT patients.

There is lack of standardized criteria accepted all
over the world in terms of AKI. The RIFLE (risk,
injury, failure, loss of kidney function, end stage
kidney disease), AKIN (acute kidney injury
network) and KDIGO (kidney disease improving
global outcomes) have been consecutively offered
to define acute renal failure in critical ill patients
(14). AKIN criteria were used in our study in order
to define AKI. AKIN was proposed to refine the
RIFLE criteria in 2007 (15). AKIN is one of the
most accepted criteria being used universally.
Acute kidney injury can be the only finding during
the PE disease process. Pericardial effusion appears
with a wide spectrum of symptoms in routine

36



Bozbeyoglu E ve ark.

Kocaeli Med J 2018; 7; 2:33-38

clinical practice. Slowly developing PEs are usually
asymptomatic. Sinus tachycardia and hypotension
are signs of hemodynamic compromise (16). The
rate of fluid accumulation influences the clinical
status of the patients. Acute renal failure due to
acute cardiac tamponade was reported in the
literature (17). Even PE alone without tamponade
may present with AKI alone. Gluck et al first
reported anuric AKI secondary to PE without
tamponade in the literature (18).

Transthoracic echocardiography is the gold
standard and most effective technique for the
diagnosis of PEoOT patients independent from
etiology (19). This method is also used in our study
as well (20,21). We collected massive PE and
tamponade patients retrospectively by using TTE.

STUDY LIMITATIONS

Our study has several limitations. First of all, our
study is a retrospective study with a relatively small
sample size. Secondly it was a single-center study.
Third, as our study’s data was collected
retrospectively, thus we could not reach the detailed
TTE of the patients through the treatment process.
Because the etiologies of PE were different in our
study population, the response and recovery of the
PE varied. The remitted PE patients are less prone
to develop AKI during their hospitalization.
Although creatinine levels were used in our study to
evaluate patients glomerular filtration rate may also
be used to evaluate renal functions.

CONCLUSION

Initial serum creatinine levels at admission and
hypertension are independent risk factors for AKI
in PEOT patients. The results may be explained by
decreased renal nephron reserve and increased renal
venous congestion leading to decreased glomerular
filtration rate in these patients. In addition PEOT
may also evoke prerenal AKI by deteriorating
cardiac output. Since AKI is a highly prevalent
complication in patients with the diagnosis of PEOT
in ICCU, prespecifying high risk patients and
implementation of specific treatment efforts has a
great importance in ICCU practice.

REFERENCES

1. Dudzinski DM, Mak GS, Hung JW.
Pericardial  diseases. Curr  Probl  Cardiol
2012;37:75-118.

2. Deborah H. Kwon Pericardial Disease.In

Brian P. Griffin ,Eric J. Topol, editors. Manual of
Cardiovascular Medicine

3. Adlam D, Forfar JC. Pericardial disease.
Medicine 2010;38:569-72.

4. Spodick DH. Current concepts: Acute cardiac
tamponade. N Engl J Med, 2003; 349: 684-90.

5. Chertow GM, Burdick E, Homour M,
Bonverte JV, Bates DW. Acute kidney injury,
mortality, length of stay, costs in hospitalized
patients. J Am Soc Nephrol 2005;16:3365-70.

6. Spodick DH: Pericardial diseases. Braunwald
E., Zipes DP, Libby P. (eds) Heart
Disease.Philadelphia, WB Saunders,2001: 322:79-
87.

7. Merce J, Sagrista-Sauleda J, Permanyer-
Miralda G et al. Correlation between clinical and
Doppler echocardiographic findings in patients with
moderate and large pericardial  effusion:
implications for the diagnosis of cardiac
tamponade. Am Heart J 1999;138:759-64.

8. Lang RM, Badano LP, Mor-Avi V, et al.
Recommendations  for  Cardiac Chamber
Quantification by Echocardiography in Adults: An
Update from the American Society of
Echocardiography and the European Association of
Cardiovascular Imaging. J Am Soc Echocardiogr
2015;28:1-39

9. Coca, S. G, Yusuf, B., Shlipak, M. G., Garg,
A. X. &Parikh, C. R. Long-term risk of mortality
and other adverse outcomes after acute kidney
injury: a systematic review and meta-analysis. AmJ
Kidney Dis. 53, 961-973 (2009).

10. Mehta RL, Chertow GM. Acute renal
failure  definitions and classification: time
forchange? J Am Soc Nephrol 2003; 14:2178.

11. Chen TH, Chang CH, Lin CY,Jeng CC,
Chang MY, Tian YC et al. Acute kidney injury
biomarkers for patients in a coronary care unit: a
prospective cohort study.PLoSOne 2012;7,2:323-
8.

12. Marenzi G, Cabiati A, Cosentino N,
Assanelli E, Milazzo V, Rubino M et al. Prognostic
significance of serum creatinine and its change
patterns in patients with acute coronary syndromes.
Am Heart J.2015 Mar;169,3:363-70

37



Bozbeyoglu E ve ark.

Kocaeli Med J 2018; 7; 2:33-38

13. Klio J, Margreiter JE, Ruttmann E, Laufer
G. Slightly elevated serum creatinine level predicts
renal failure requiring hemofiltration after cardiac
surgery. Heart Surg Forum 2005:8(1):E34-8

14. Xiong J, Tang X, Hu Z, Nie L, Wang Y,
Zhao J. The RIFLE versus AKIN classification for
incidence and mortality of acute kidney injury in
critical ill patients: A meta-analysis. Sci Rep. 2015
Dec 7;5:17917

15. Mehta RL, Kellum JA, Shah SV, Molitoris
BA, Ronco C, Warnock DG, Levin A;
AcuteKidneylnjury Network. Acute Kidney Injury
Network: report of an initiative to improve
outcomes in acute kidney injury.CritCare.
2007;11(2):R31

16. Adlam D, Forfar JC. Pericardial disease.
Medicine 2010;38:569-572

17. Phadke G, Whaley-Connell A, Dalal P,
Markley J, Rich A. Acutecardiactamponde: An
unusualcause of acuterenalfailure. CardiorenalMed
2012;2:83-86.

18. Gluck N, Fried M, Porat R. Acute renal
failure as the presenting symptom of pericardial
effusion. Intern Med 2011:50,719-21

19. Jung H. Pericardial effusion and
pericardiocentesis: role of echocardiography.
Korean Circ J 2012;42:725-34

20. Maisch B, Seferovi¢ PM, Risti¢ AD, et al.
Guidelines on the diagnosis and management of
pericardial diseases executive summary; The Task
force on the diagnosis and management of
pericardial diseases of the European Society of
Cardiology. Eur Heart J. 2004;25:587-610.

21. Kil UH, Jung HO, Koh YS, et al. Prognosis
of large, symptomatic pericardial effusion treated
by echo-guided percutaneous pericardiocentesis.
Clin Cardiol. 2008;31:531-537. Diabetes Care.
2008 Aug;31:1502-9.

38



