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Abstract

Background: Patients with end stage renal disease (ESRD) on regular hemodialysis (HD) are
presented in significant percentage with pericardial effusion that was associated with significant
morbidity and little mortality.

Aim: This study concern to estimate the prevalence of uremic pericardial effusion (UPE) amoung
patients on regular hemodialysis and its possible associated factors. Patients and Methods :In this
cross section study, the data was conducted at the Iragi Dialysis Center of Baghdad Teaching Hospital
in Medical City, mainly assessed by echocardiography to 100 patients on regular hemodialysis included
in this study attending our hospital for hemodialysis as part of thier long term treatment. Results: The
prevalence of UPE was 23% among HD patients and the result was significant with P<0.001, mainly
associated with aging, those with hypertention (HTN), diabetes mellitus (DM) ,ischaemic heart disease
(IHD) , hypoalbuminaemia, anaemia and inadequate HD , but the prevalence interstingly was low in
patients with heptitis C virus infection.

Conclusion: the prevalence of UPE was higher than previous study that show dialysis-associated
pericardial effusion account to 8-12% of patients on hemodialysis.
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1. Introduction

The most common cardiovascular manifestations of chronic kidney disease
(CKD) in patients on hemodialysis are ischaemic heart disease (IHD),
cerebrovascular disease (like stroke), peripheral vascular disease (PVD), pericardial
disease, valvular calcification, endocarditis and sudden cardiac death (Floege et al.,
2014).

One of the most common cardiovascular manifestations in uraemic patients are
pericardial disaeses including pericardial effusion. Pericarditis from untreated uremia
is rare today. The more common dialysis-associated pericarditis may be related to
intercurrent illnesses (including viral infections), fistula recirculation (by inducing
inefficient HD and hemodynamic disturbance), or underlying diseases such as
systemic lupus erythematosus, but the exact pathogenesis remains uncertain.(Alpert &
Ravenscraft, 2003).

An effusion causing signifigant hemodynamic compromisation like (pericardial
tamponade) or large pericardial effusions judged unlikely to resolve with conservative
measures require echocardiographically or computed tomography (CT)—guided
pericardiocentesis or surgical drainage .(Alpert & Ravenscraft, 2003)

Two forms of pericardial effusion in renal failure have been described. .(Alpert
& Ravenscraft, 2003; Maisch et al., 2004).

Firstly, uremic pericardial effusion results from inflammation of the visceral
and parietal membranes of the pericardial sac. There is a correlation with the degree
of azotemia (the BUN is usually >60 mg/dL [22 mmol/L]), although the pathogenesis
is poorly understood. Except in the case of systemic immune diseases (such as lupus
erythematosus or scleroderma), there is no relationship with the underlying cause of
renal failure.(Rutsky & Rostand, 1987).

Secondly, pericardial effusion is occasionally seen in patients on maintenance
hemodialysis or peritonealdialysis. At least two factors may contribute to this
problem: inadequate dialysis (ie, the patient has uremic pericarditis) and/or fluid
overload.(Lundin, 1990).

The clinical features of pericardial effusion in renal failure are similar to those
observed with other causes including chest pain and shortness of breath.(Alpert &
Ravenscraft, 2003).

Signs of cardiac tamponade may be seen, particularly in patients with rapid
pericardial fluid accumulation. However, the high prevalence of autonomic
impairment in this patient population may hinder the normally observed rise in heart
rate.(Gunukula & Spodick, 2001).

Echocardiographic examination may reveals a pericardial effusion in at least
50 percent of cases. A concomitant pleural effusion, which is commonly exudative,
may be observed, findings consistent with generalized volume overload.
(Bakirci et al., 2007).

Either hemodialysis or peritoneal dialysis can be used, but each technique has
certain disadvantages. Since anticoagulation can increase hemorrhage into the
pericardial space, systemic anticoagulation should be avoided when hemodialysis is
the chosen option (Daugirdas et al., 2015). In addition, acute fluid removal with
hemodialysis can lead to cardiovascular collapse in patients with tamponade or
pretamponade. Peritoneal dialysis, on the other hand, can compromise respiratory
function due to large intraperitoneal fluid accumulation. .(Daugirdas et al., 2015).

The form of dialysis therapy is usually determined by local availability and the
long term plans for the patient with end-stage renal disease. .(Daugirdas et al., 2015).
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2. Aims of the study

1. To determine the prevalence of pericardial effusion in ESRD patients on
regular hemodialysis at the Iraqgi dialysis center in medical city.

2. To assess the possible etiological factors for the occurance of pericardial
effusion including: age and sex of the patients, duration and frequency of
hemodialysis , hypertention, diabetes mellitus, ischaemic heart disease, virological
status, hemoglobine level and serum albumin .

3. Patients and Methods
Selection of study samples

The study was conducted at Iragi Dialysis Center of Baghdad Teaching
Hospital , the dialysis unit of our hospital has a capacity to do hemodialysis for upto
36 patients daily into two to three devided sessions starting at 7:00 am for amaximum
4 hours for each session. The participents are 100 patients with ESRD on regular HD
(age ranged 17-79 years old and the mean age; 51.12+ 15.97) that are divided
according to the age into four groups as follow (<19, 20-39, 40-59, >60) years .

Study Design:

This was a cross sectional study which conducted to determine the prevalence of
pericardial effusion among patients on hemodialysis and to find the association
between pericardial effusion and study variables including (socio-demographic
characteristics, frequency of hemodialysis, investigation results and history of chronic
diseases). Socio-demographic characteristics include (age and gender), investigations
include (chest x-ray, haemoglobin level, fasting or random blood sugar and serum
albumin), history of chronic diseases include (hypertension, diabetes mellitus,
ischemic heart diseases, viral hepatitis B and viral hepatitis C). The study duration
was continued from December 2013 to May 2014.

Data Analysis:

Statistical analysis was carried out using SPSS version 17. Categorical variables
were presented as frequencies and percentages. Continuous variables were presented
as (Means + SD). Pearson’s chi square (X?) test and fisher exact test were used to find
the association between the categorical variables. Independent sample t-test was used
to compare means between two groups.A p-value of < 0.05 was considered as
significant.

Diagnostic procedures:

Two dimensional echocardiography was performed in each case using an
Envisor HDI 5000 machine (Phlips, Germany) with 2-4 MHz probe , each patient was
examined in left decubitus position.

Uremic pericardial effusion was defined as a collection of fluid in the
pericardial space with simultaneous recording of echoes from posterior left ventriclar
pericardium, epicardium, endocardium, interventricular septum and anterior heart
wall. It was classified as mild <100 ml, moderate 100-300 ml and severe >300 ml.
(Kumar & Clark, 2012)

When a large volume collects in this space, ventricular filling is compromised
leading to embarrassment of the circulation.This is known as cardiac tamponade.
(Jameson & Loscol, 2013).

Anaemia was diagnosed when serum haemoglobin level below 13g/dL for
male and below 12g/d L for female, while hypoalbuminaemia was diagnosed when
serum albumin fall below 35¢/L.(Douglas & Murali, 2015).
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Diabetes mellitus define by history of DM or a state of hyperglycemia in
which fasting blood sugar >126 mg/dL or random blood sugar > 200 mg/dL, need one
value for symptomatic and two values for asymptomatic patient.( (Kumar & Clark,
2012)

Hypertension is defined by a history of HTN or depend on method of blood
pressure reading ; more than 140/90 mm Hg (at clinic); > 135/85 mm Hg( at home)
and >130/ 80 mm Hg (ambulatory) (James et al., 2014).

4. Results

Table I shows most of patients (61%) presented between the age of (40-59) years old
and (64%) of them were male.

Table I: Distribution of patients according to socio-demographic characteristics

Socio-demographic characteristics Frequency (%)
Age (years) /
<19 3 (3.0%)
(20-39) 29 (29.0%)
(40-59) 61 (61.0%)
> 60 7 (7.0%)
Total 100 (100.0%)
Gender /
Male 64 (64.0%)
Female 36 (36.0%)
Total 100 (100.0%)

Majority (55%) of the patients underwent hemodialysis twice session per week as

shown in table II.

Table I1: Distribution of patients according to frequency of hemodialysis
Table 111 shows the prevalence of pericardial effusion as diagnosed by
echocardiography was (23%) with P-value <0.001 ( statistically significant),

Frequency of hemodialysis Number (%)
Twice per week 55 (55%)
Three times per week 44 (44%)
Four times per week 1 (1%)
Total 100 (100.0%)

while the severity of pericardial effusion are classified as mild, moderate and severe.
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Table 111 shows the prevalence and severity of pericardial effusion among

patients on haemodialysis.

Pericardial effusion Frequency (%)
Present

Mild 12

Moderate 7

Severe 4

Total 23 23%
Absent 77 77%
Total 100 100%

There was significant association between pericardial effusion and age of patients,
while there was no significant association between pericardial effusion and gender as
in table 1V.

Table IV Association between pericardial effusion and socio-demographic
characteristics

Pericardial effusion
Characteristic 2 P-value
Present 0 X
(%) Absent(%o)

Age Groups

<19years 0 (0.0) 3(3.9)

(20-39)years 0 (0.0 29 (37.7)

<0.001**?

(40-59) years 22 (95.7) 39 (50.6)

> 60 years 1(4.3) 6 (7.8)
Gender

Male 15 (65.2) 49 (63.6)

0.019 0.890
Female 8 (34.8) 28 (36.4)

*p value < 0.05 was significant, **p value < 0.01 was significant and a : Fisher —
exact test

There was significant association between pericardial effusion and frequency of
haemodialysis as in table V.
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Table V Association between pericardial effusion and frequency of hemodialysis
session

Pericardial effusion
Study variables X P-value
Present (%) | Absent (%)

Frequency of
haemodialysis
i 15.90
Twice per week 21 (91.3) 34 (44.2) 7 <0.001**
Three or four times per 2 (8.7) 43 (55.8)
week

*p value < 0.05 was significant, **p value < 0.01 was significant and a : Fisher —
exact test

Table VI shows the association between pericardial effusion and history of
chronic diseases including ( hypertension, diabetes mellitus, ischemic heart diseases,
hepatitis B virus and hepatitis C virus). There was significant association between
pericardial effusion and history of hypertension, diabetes mellitus, ischemic heart
diseases and inversely with hepatitis C positive patients, while there was no
significant association between pericardial effusion and history of hepatitis B virus
infection.

Table VI Association between pericardial effusion and history of chronic diseases

Pericardial effusion
Chronic diseases X P-value
Present (%) | Absent (%0)

Hypertension

Present 22 (95.7) 43 (55.8)
12.336 | <0.001**
Absent 1(4.3) 34 (44.2)
DM
Present 12 (52.2) 17 (22.1)
7.791 0.005**
Absent 11 (47.8) 60 (77.9)

Ischemic heart diseases
Present 15 (65.2) 10 (13.0) 25.767 <0.001**
Absent 8(34.8) 67 (87.0)

Viral hepatitis B
Present 2 (8.7) 0(0.0)

0.051°
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Absent 21 (91.3) 77 (100.0)

Viral hepatitis C
Present 4(17.4) 50 (64.9) 16.116 | <0.001**
Absent 19 (82.6) 27 (35.1)

*p value < 0.05 was significant
**p value < 0.01 was significant
a : Fisher — exact test .

Table VII shows mean differences of hemoglobin and serum albumin by presence of
pericardial effusion. There were significant differences between means of hemoglobin
and serum albumin for both study groups.

Table VII: The mean differences of hemoglobin, serum albumin and total serum
protein by presence of pericardial effusion

Variable Perlc_ardlal N Mean = S.D t-test | P value
effusion
Present 23 19.17+0.90
Hb (g/dl) -5.349 | <0.001**
Absent 77 | 10.28 +0.86
. Present 23 | 28.47+4.94
Serum albumin
-7.837 | <0.001**
/|
(o/) Absent 77 | 36.98 +2.98

*p value < 0.05 was significant
**p value < 0.01 was significant

5. Discussion

This study shows the prevalence of UPE reached (23%) ; most of patients
(95.7%) presented between the age of 40-59 years old with ( P-value< 0.001) and
(64%) of them were male, and majority of patients with UPE (91%) underwent twice
HD sessions per week, and the medical history of HTN (95%), DM (52%) and IHD
(65%) are represent the major relevant comorbidities in patients with UPE.

Past studies of clinically evident uraemic pericarditis have indicated a
prevalence of between 16 and 41 percent among patients in chronic dialysis programs.
Many patients have developed pericarditis 3 months or longer after starting dialysis,
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in spite of technically adequate and frequent dialysis.(Bailey et al., 1968; Baldwin &
Edwards, 1976; Beaudry et al., 1966; Comty et al., 1971).

The echocardiographic results of our study show the prevalence of UPE was
23% which higher than previous studies (Rostand and Rutsky, 1990; Rutsky and
Rostand, 1989) that show dialysis-associated pericardial effusion account to 8-12%
of patients after the onset of dialysis(Rostand & Rutsky, 1990; Rutsky & Rostand,
1989), this high value may be explained by most of our patients associated
significantly with several comorbities including HTN (95%) , IHD (65%) and DM
(52%) , almost all of our patients (100%) are anaemic with hypoalbuminaemia and the
majority of patients (91%) recieved HD twice weekly , this will make HD ineffiecient
and with difficulty to reach dry weight .

As with other study(Dilek & Siren, 2009), there was no significant difference in
the occurrence of UPE among both sexes.

Inconsistence with previous studies (Mazzaferro et al., 1993), most of patients
with UPE (95.7%) in our study are in middle age group (statistically significant with P
value < 0.001) and these are significantly differ from these previous studies in
whome there was a significant correlation between old age group and frequency of
occurrence of UPE and this may be explained as most of patients (61%) participate in
our study are in middle age group.

In our study, there was a significant reverse relationship between the frequency
(twice/week) of HD session like our study (91%) of patients with UPE (twice session
/ week) with occurrence of UPE that comperable with results of previous
studies.(Cornty et al., 1971).

In some studies (Fasial & Meryem 2006), there is a significant correlation
between presence of positive medical history of IHD (65%) , HTN (95%) and DM
(52%) with the development of UPE; like the results of our study .

This suggest that good glycemic and blood pressure control may prevent the
development of UPE.((U.S Renal Data System, 1997).

In contrast to so some studies (Nasir et al., 1979) , in our study ; there was a
significant correlation between the prevalence of UPE and hypoalbuminaemia and
anaemia .

There is a reverse correlation between HCV positivity status of our patients
and the prevalence of UPE ; these results are unexplained .

Also it is found in this study, there are non of our patients develop temponade
that disagree to other study (Luft, Kleit, Smith, et al.,1974) in which developes
temponade in 3% (Luft et al., 1974), this will be explained by the cases of tamponade
may appeare later on during course of disease, majority of patients with UPE not
complain from volume overload or we choose low anticoaglant dose that will make
bleeding complication are less.

6. Conclusion

1.There is a high prevalence of UPE (one quarter ) amoung pateints on maintenance
HD .

2. Increasing age , hypoalbuminaemia, anaemia, inadequate HD, IHD, HTN and
DM are associated with development of UPE .

3.There is unexplained reverse association of HCV positive patients with
development of UPE .
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7. Recommendation

1. The findings of this study suggest that echocardiography should be arranged for all
ESRD patients at the intiation of HD due to high prevalence of UPE especially
among elderly , those with hypoalbuminaemia, positive past medical history and
those with suspected UPE by history and physical examination .

2. Early identification and treatment of reversible risk factors that might be related to
development of UPE in dialyzed patients may prevent or retard the progression of
cardiovascular events .

3. Compliance of patients on regular HD associated with decrease the prevalence of
UPE .
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