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 Case series
 Patient: Male, 71 • Male, 69 • Female, 49
 Final Diagnosis: Uremic pericarditis
 Symptoms: —
 Medication: —
 Clinical Procedure: Hemodialysis 
 Specialty: Nephrology

 Objective: Rare disease
 Background: Uremic pericarditis, common at one time among dialysis patients, has become a rare entity in recent years. Due 

to its low incidence, its recognition has gained importance among internists, cardiologists, and nephrologists. 
It can be seen in predialysis patients and in dialysis patients who are on hemodialysis or peritoneal dialysis.

 Case Report: We report 3 cases of uremic pericarditis and their presenting manifestations and review 30 cases we have treat-
ed. Among these patients, the traditional findings among patients with acute pericarditis such as chest pain, 
fever, electrocardiographic changes, and leukocytosis are uncommon. Pericardial friction rub has a relative-
ly high incidence but its differentiation by an untrained ear, especially by a non-cardiologist, could be a major 
problem. Not infrequently, it is complicated by pre-tamponade or tamponade, requiring pericardiocentesis or 
pericardial surgery.

 Conclusions: Uremic pericarditis is a treatable, but not always a preventable, condition. Timely recognition of its presence 
and its efficient management are essential elements of successful treatment.
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Background

Uremic Pericarditis is a major complication of kidney disease 
and may occur in patients with acute or chronic renal failure, 
before dialysis or on dialysis treatment. Its incidence was high 
in the past, was usually considered a terminal event, and was 
associated with a high mortality rate [1], but in more recent 
years it is rarely encountered. However, the potential for mor-
bidity and even mortality is high; therefore, it is appropriate to 
review its pathophysiology, symptomatology, and treatment. 
This is especially relevant because the most recent generation 
of internists, cardiologists, and nephrologists rarely encoun-
ter a patient with uremic pericarditis and may have difficulty 
recognizing and managing it in a timely and efficient manner. 
In this review, we will present 3 scenarios of how the patient 
may present, review our case series, and discuss the patho-
physiology and therapeutics of this entity.

Case Report

Case 1

A 76-year-old African-American man with history of diabe-
tes mellitus, arterial hypertension, chronic kidney disease 
(CKD) stage 4,congestive heart failure (CHF), coronary artery 
disease (CAD), and gout was admitted with abdominal pain 
and was found to have perforated diverticulosis. He under-
went hemicolectomy and abdominal wall repair and sustained 
acute-on-chronic renal failure. His condition rapidly deterio-
rated, becoming uremic and acidotic and he developed a loud, 
3-component pericardial friction rub. He was started on dai-
ly hemodialysis treatment and all anticoagulants were dis-
continued. He tolerated dialysis well and after 5 daily treat-
ments the rub disappeared. Echocardiography did not show 
pericardial effusion.

Case 2

A 61-year-old African-American man with history of arterial hy-
pertension, obstructive sleep apnea, hyperlipidemia, and CKD 
stage 4 was becoming increasingly dyspneic and could not walk 
more than a few blocks. Chest x-ray showed a large cardiac 
silhouette and bilateral pleural effusion (Figures 1 and 2) and 
an echocardiogram showed a large to moderate-size pericar-
dial effusion. At this time he was bedridden, with estimated 
glomerular filtration rate (eGFR) of 15 mL/min, with no peri-
cardial friction rub or neck vein distention. He was started on 
daily hemodialysis. Gradually, his symptoms improved and 
he was able to return to activities of daily life. During the re-
covery phase, he transiently developed a pericardial friction 
rub. A follow-up echocardiogram showed decreasing pericar-
dial effusion.

Case 3

A hypertensive 49-year-old African-American woman on chron-
ic hemodialysis for 6 years was frequently hypotensive dur-
ing dialysis treatments. She was brought to the emergency 
room because of pain on the left side of her chest, dyspnea, 
and abdominal pain. Her blood pressure was 96/59, pulse rate 
85, with decreased breath sounds in lung bases, no pericardial 
friction rub, gallop, or murmur and no leg edema. Chest x-ray 
showed severe cardiomegaly and an echocardiogram showed 
a large pericardial effusion. Pericardiocentesis produced 1500 

Figure 1.  Chest x-ray showing large pericardial effusion, pleural 
effusion and pulmonary congestion in a patient with 
uremic pericarditis.

Figure 2.  CT scan of the chest showing pericardial effusion and 
Bilateral pleural effusion in a patient with uremic 
pericarditis.
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mL of bloody fluid, with 1333 white blood cells, 59% neutro-
phils, 41 mg/dL glucose, 4.1 gram/dL protein, and LDH 1727 
IU/L. All cultures were negative. Her blood pressure and pulse 
improved after pericardiocentesis.

Over a span of 30 years, we have encountered 30 cases of ure-
mic pericarditis with the following characteristics: 28 males, 
2 females, mean age 61.3±10.3 years, 22 White, 8 African-
American, 11 with acute renal failure, 1 with a kidney trans-
plant, and 18 with end-stage renal disease (ESRD). One (3.3%) 
patient had fever, 23 (76%) had a rub, and 10 (33%) had tam-
ponade or pre-tamponade. Creation of a pericardial window 
was necessary in 1, pericardiectomy in 3, and pericardiocentesis 
in 6, for an overall incidence of pericardial surgery of 33%. No 
patient died as a direct consequence of pericarditis, but 2 pa-
tients with end-stage renal disease and 4 patients with acute 
kidney injury (AKI) died from other medical problems during 
the same admission. In the 16 patients on whom we had de-
tailed information, 8 had a WBC count of >10 000/cmm and 
in the other 14 the WBC count was in the normal range. Our 
patients were treated with daily dialysis without anticoagu-
lation and follow-up echocardiogram until pericardial friction 
rub disappeared. No patient was treated with steroids, indo-
methacin, or colchicine. Patients needing pericardiectomy or 
pericardiocentesis tended to be older, with higher peripher-
al blood cell count and a larger pericardial effusion. Our pa-
tients’ characteristics are summarized in Table 1.

Discussion

Uremic pericarditis, although now uncommon, is a major com-
plication of end-stage renal disease (ESRD). It was first de-
scribed by Richard Bright in 1836. Its incidence in the ear-
ly days of dialysis was high – 41% in a study of 83 patients 
in Peter Brigham Hospital [2] and 12.5% in another study of 

125 patients from Denmark [3]. However, more recently, its 
incidence has decreased to about 5–20% in chronic hemodi-
alysis patients [4,5], perhaps due to more efficient hemodi-
alysis therapy. With earlier dialysis initiation, better dialysis 
prescription, and more efficient dialyzers, uremic pericarditis 
has become so uncommon that in a fairly active hemodialy-
sis treatment facility, doing over 13 000 dialysis treatments a 
year, we usually encounter no more than 1–2 cases of uremic 
pericarditis a year. The etiology of uremic pericarditis remains 
unclear. The fact that it improves with intensive dialysis treat-
ment, and its falling incidence in recent decades following the 
introduction of more precise and efficient dialysis prescrip-
tion, makes it plausible to think that abnormalities of urea or 
some other toxin retained because of kidney failure and re-
moved with dialysis is the cause of this syndrome. In the past 
some thought that, at least in some cases, a viral illness may 
be the cause of uremic pericarditis [5]. Pathologically, uremic 
pericarditis is fibrinous in most cases [6], with a rough gran-
ular fibrinous surface. Occasionally it is serous and rarely it 
is hemorrhagic. When there is fluid, it is exudative, with high 
levels of protein and mononuclear cells.

Acute non-uremic pericarditis presents with chest pain that 
is usually sudden in onset, felt in the anterior chest wall, is 
worse on inspiration and in supine position, and may be ac-
companied by pericardial friction rub, typical ST, and T wave 
changes, but uremic pericarditis is usually slow in onset and, 
aside from pericardial friction rub, there may not be any oth-
er finding [7]. Pericardial friction rub is usually squeaky and 
scratchy, and is best heard in the left sternal border while pa-
tients is leaning forward, holding breath. It is heard in almost 
all cases and sometimes it is transient, heard at one time but 
not at others. The rub typically has 3 components, related to 
atrial systole, ventricular systole, and rapid ventricular filling 
during diastole. It is thought to be due to rubbing of the vis-
ceral and parietal layers of the pericardium, but sometimes it 
is heard even when there is a large effusion separating the 2 
layers of pericardium, which casts doubt on the purported ex-
planation of rubbing for the presence of the rub. Leukocytosis 
and fever are very rare. The electrocardiographic changes de-
scribed in acute non-uremic pericarditis (e.g., diffuse concave 
ST elevation in most leads, with reciprocal ST depression in 
leads V1 and AVR in early stages of pericarditis, normalization 
of ST segment, and diffuse T wave inversion in later stages) 
are rare in uremic pericarditis [8].

Because most dialysis patients are elderly and diabetic and 
have a high prevalence of coronary artery disease, acute myo-
cardial infarction, unstable coronary artery disease, expanding 
or dissecting ascending/thoracic aortic aneurysm, are always 
possibilities that should be strongly considered in the differ-
ential diagnoses. When there is a clear pericardial friction rub, 
there is very little doubt about pericarditis. However, when no 

Mean age, years 61.3±10.3

Male/female 28/2

White/Black 22/8

ESRD/AKI 19/11

Fever 1/30

Peripheral white blood cell count 11,323±5,881

Pericardial friction rub 24/30

Tamponade/pre-tamponade 10/30

Pericardiectomy/pericardial window/
pericardiocentesis

10/30

Table 1. Characteristic of 30 patients with pericarditis.
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rub is audible and especially when it is difficult to differentiate 
a rub from a murmur, diagnosing pericarditis is a challenge. In 
these cases, respiratory variation of the murmur could help to 
differentiate a rub from a murmur, with the former remaining 
unaffected by breathing, while the latter changes with respi-
ration. A chest x-ray may give clues to the presence of cardio-
megaly and pericardial effusion, and echocardiography will 
help with the diagnosis of presence or absence of fluid in the 
pericardium, especially when pre-tamponade or tamponade 
is a possibility. Laboratory findings rarely help in differentiat-
ing uremic pericarditis from other causes of chest pain, and 
white blood cell count is rarely elevated.

A major concern with uremic pericarditis is the presence of tam-
ponade, which, if untreated, may be fatal. Tamponade is usual-
ly suspected when the patient is tachycardic, hypotensive, and 
has distended neck veins. In these cases a paradoxical pulse 
pressure of >10 mmHg, although non-specific, should height-
en suspicion for tamponade. Clear evidence for tamponade 
will come from echocardiography, showing systolic right atrial 
collapse, with equalization of pressure in all cardiac chambers 
and swinging septal position [9]. Pulsus paradoxus or “exag-
gerated respiratory variation”, as some authors would prefer 
to call it, is an exaggeration of the normally observed drop in 
blood pressure with inspiration and its rise with expiration. It 
can also be observed in exacerbations of chronic obstructive 
lung disease, severe asthma, obstructive sleep apnea, mas-
sive pulmonary embolism, profound hemorrhagic shock, and 
severe hypotension [10]. However, it should kept in mind that 
certain conditions (e.g., extreme hypotension, acute left ven-
tricular myocardial infarction with effusion, pericardial adhe-
sions, severe aortic regurgitation, and atrial septal defect) may 
mask the presence of tamponade. Tamponade usually pres-
ents with symptoms of right-sided heart failure (e.g., distend-
ed neck veins, tender liver, peripheral edema, dropping blood 
pressure, and tachycardia). Despite heart failure symptoms, 
there is no elevation of atrial natriuretic peptide and although 
coronary blood flow is reduced, there is no sign of myocardial 
ischemia. Occurrence of tamponade depends on how quickly 
fluid accumulates in the pericardial cavity. Rapid fluid accumu-
lation, even if it is small, can lead to tamponade, while large 
fluid accumulations occurring over a longer period of time, 
even as large as 2 liters, may not cause tamponade [11]. Once 
tamponade develops, urgent treatment is necessary to avoid 
death [12] or long-term morbidity [13,14].

Treatment of uremic pericarditis includes initiation of dialysis 
if the patient is not on dialysis and intensification of dialysis 
treatment in a patient who is already on dialysis, and avoid-
ance of systemic anticoagulation because of increased risk of 
bleeding and pericardial drainage in the event of pre-tampon-
ade or tamponade.

Intensive dialysis, usually hemodialysis, is necessary for 5–7 
days, performed without anticoagulation to prevent pericardial 
bleeding and tamponade, and with little or no fluid removal to 
avoid hypotension and cardiovascular collapse. In a study by 
De Pace et al. [15], admission temperature >102 F, rales, ad-
mission blood pressure <100 mmHg, jugular venous distention, 
peritoneal dialysis, white blood cell count >15000/cmm, and 
large pericardial effusion on echocardiography were predictors 
of poor response to intensive dialysis therapy. Oral and intra-
pericardial administration of corticosteroids [16], indometh-
acin, and colchicine have been tried for relief of pain of ure-
mic pericarditis, with various degrees of success. Busselmeier 
et al. treated 45 patients with intractable uremic pericarditis 
unresponsive to intensive dialysis therapy with intrapericar-
dial instillation of 100 mg of triamcinolone hexacetonide. All 
patients responded to treatment immediately and only 1 pa-
tient had recurrence of pericarditis [17]. The effect of indo-
methacin 25 mg 4 times a day was evaluated in a randomized 
controlled study of 24 patients with ESRD and uremic pericar-
ditis, 11 treated with indomethacin and 13 treated with pla-
cebo, for a 3-week period. Indomethacin shortened the du-
ration of fever, but it had no effect on chest pain, pericardial 
friction rub, or pericardial effusion [18]. In a Cochrane review 
of published literature on the use of colchicine in pericardi-
tis, Alabed et al. compared the effect of colchicine with indo-
methacin and corticosteroids and concluded it is effective in 
recurrent pericarditis, but this was based on a small number 
of trials [19]. Overall, prognosis of uremic pericarditis is excel-
lent, with a survival rate of 85–90% [20,21].

Occasionally, pericarditis is intractable and in spite of inten-
sive dialysis treatment, patient continues to have a large 
pericardial effusion that could be associated with cardiovas-
cular compromise. In these cases, pericardial drainage by cre-
ation of a pericardial window or total pericardiectomy could 
be an option [22,23]. This could be done by an open surgical 
approach or thoracoscopic, limited, or total pericardiectomy 
[24,25]. Pericardiectomy, however, is a high-risk surgical pro-
cedure and therefore should be used only in emergencies in 
which circulatory integrity is compromised. Successful peri-
cardial decompression is associated with rapid improvement 
in blood pressure and decrease in tachycardia.

Conclusions

Perhaps due to earlier initiation and more efficient dialysis 
treatment, incidence of uremic pericarditis has decreased sig-
nificantly in recent decades. It is usually seen in predialysis 
patients rather than in patients who are undergoing mainte-
nance renal replacement therapy. Efficient treatment of peri-
carditis requires a high degree of suspicion for the diagnosis 
and management of this potentially fatal clinical syndrome.
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