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Abstract 

Pericarditis is the most common pericardial disease found in clinical practice, with an incidence of acute 

pericarditis reported in 27.7 cases per 100,000 subjects per year. Hemodialysis in end stage renal disease 

(ESRD) is associated with frequent cardiovascular modifications, mostly because of the highly fluctuating 

levels of potassium, magnesium, ionized calcium, sodium and volume status. The risk of arrhythmias is 

increased and chronic atrial fibrillation (AF) can be found among approximately 14% of patients. The renal 

disease combined with arrhythmias increases the risk of systemic thromboembolism but also of bleeding 

events. Here we present the case of a male patient, with ESRD, recently diagnosed with intradialytic 

paroxysmal AF for which oral anticoagulation therapy is initiated, but it’s early complicated with hemorrhagic 

pleural-pericarditis.  
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Introduction 

 

Pericarditis is the most common 

pericardial disease encountered in clinical 

practice. The incidence of acute pericarditis 

was reported in 27.7 cases per 100,000 

subjects per year. Hemorrhagic fluid usually 

indicates neoplastic (commonly found in the 

US) and tuberculous (in developing countries) 

etiology. It can be found even in patients with 

acute articular rheumatism, cardiac trauma or 

myocardial infarction, but it is not as common 

in patients with chronic kidney disease (CKD) 

in pre-dialysis or dialysis. [1]  

 

Pleurisy has a prevalence of 320 cases 

per 100,000 inhabitants in industrialized 

countries. The etiology of hemorrhagic pleurisy 

can be neoplastic, tuberculous, pulmonary 

embolism, collagenosis, ESRD or 

hemodialysis (HD). [2] 

Hemorrhagic pleural-pericarditis consists 

of a concomitant fluid accumulation in the two 

cavities, pleural and pericardial. Depending on 

the amount of fluid and how long it takes for 

the fluid to accumulate, the symptoms and 

clinical signs may be mild respiratory distress 

and chest pain, or a noisy clinical picture in the 

case of cardiac tamponade (dyspnea, cough, 

chest pain, hypotension, dizziness, lipothymia, 

paradoxical pulse). [3] 

The diagnosis is mainly imagistic: chest 

radiography, echocardiography; for a certain 

diagnostic pleural puncture and pericardial 

puncture are performed. The puncture 

confirms the presence of the fluid. It may have 

a different macroscopic appearance (sero-
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fibrinous, citrine or sero-hemorrhagic) and it 

allows cytological, bacteriological and 

biochemical examinations of the pleural. This 

can be, at the same time, a therapeutic act. [4] 

 

 

Case report 

 

We present the case of a 65-year-old male 

patient, with ESRD, chronically dialyzed for 13 

years; initially peritoneal dialyzed for 10 years, 

then, for the last 3 years, hemodialyzed on 

arterio-venous fistula, which presented a 

lipothymic episode, accompanied by 

palpitations and dyspnea. He was then 

diagnosed with newly installed atrial fibrillation 

(AF) that occurred intradialytic (K = 3.2mEq / l) 

and medium quantity pericarditis. The 

treatment was initiated for the rhythm disorder 

(antiarrhythmic, beta-blocker, oral 

anticoagulation - antivitamin K) and for the 

pericardial disease (anti-inflammatory - 

Ibuprofen). The patient has a background of 

cardiovascular pathology (old anterior 

myocardial infarction treated with 

revascularization of the anterior descending 

coronary artery for which he received 

antiplatelet therapy that was interrupted right 

after the initiation of Ibuprofen).  

Five days after discharge, the patient has 

a new lipothymic episode, associated with 

hypotension: systolic blood pressure (SBP) 

=50 mmHg. On admission, the patient was 

anxious, he had regular heart beats, systolic 

murmur in the mitral position, breath sounds 

were soft on the inferior half of the left 

hemithorax, SaO2 (arterial oxygen saturation) 

= 95% with oxygen therapy on the nasal 

cannula, he had abdominal-type respirations, 

congestive hepatomegaly, grade 3 turgid 

jugular veins, pale teguments, and no lower 

limbs edema. Vasopressor therapy (positive 

inotropic agent - Dobutamine) was initiated 

and the SBP increased to 100 mmHg.  

Laboratory findings revealed: RBC (red 

blood cells) = 2.00 10*12/L, Hb (hemoglobin) = 

6.4 g/dL HCT (hematocrit) = 20.9%, WBC 

(white blood cells) = 5.82 10 * 9/L, PLT 

(platelets) = 263 10*9/L, INR = 16.6. 

Myocardial cytolysis and hepatocytolysis 

enzymes were initially within normal limits, 

subsequently TGO = 1459 U/L, TGP = 669 

U/L, Creatinine clearance = 5ml/min/1.73m2 

CKD-EPI. 

The chest radiography showed medium 

left pleurisy, cardiomegaly and absence of 

pulmonary congestion. 

The echocardiography shows a normal left 

ventricular cavity with moderate systolic 

dysfunction because of the akinesia of the 

apical 1/2 of the septum, anterolateral wall, 

anterior wall and apex, associated with 

moderate mitral regurgitation. The pericardial 

effusion was circumferentially distributed (25.3 

mm anterior to the right chambers, 11 mm 

posterior to the left ventricle), and it 

determined compression of the right atrium. 

(Figures 1 and 2)  
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Diagnostic and evacuation 

pericardiocentesis was performed and 600 ml 

of hemorrhagic fluid was evacuated. Post-

puncture, the effusion decreased by 10 mm 

and the patient’s condition enhanced, so the 

vasopressor therapy was stopped.  The 

pericardial fluid was hemorrhagic with 

abundant blood mass and cells of venous 

origin, isolated and agglutinated platelet, Ht = 

30%; proteins = 57 g/L, glucose = 49 mg/dL, 

amylase = 37 U/L, LDH = 2374 U/L, ADA 

(adenozin deaminaza) = 38 U/L. 

Diagnostic and evacuation 

thoracocentesis was also performed, 900 ml of 

hemorrhagic fluid was evacuated (proteins - 

38g/L, glucose = 120 mg/dL, amylase - 37U/L, 

LDH = 486 U/L, ADA = 25 U/L, cellularity - 

3080 elements/mm3, tumor cells were 

absent). 

The patient’s evolution was favorable 

giving the positive inotropic therapy, oxygen 

therapy, hemodialysis (HD) with ideal weight 

loss, blood transfusions, pericardium and 

pleurocentesis, which led to hemodynamic 

stabilization, anemic syndrome correction, and 

remission of pleural-pericardial fluid and 

hepatocytolysis 

 

 

Discussions 

 

The management of ESRD associated 

with a rhythm disorder that requires chronic 

oral anticoagulation (OAC) is a challenge for 

the physician. Hemorrhagic pericarditis is a 

rare complication that endangers the patient's 

life. 

Hemodialysis is associated with frequent 

cardiovascular modifications in patients with 

ESRD. In was shown that during HD, rapid 

electrolytic changes can occur. [5] 

Highly fluctuating levels of potassium, 

magnesium, ionized calcium and other 

divalent ions are the most frequent electrolyte 

abnormalities that can occur in maintenance 

HD patients. Patients on HD also have 

fluctuations in bicarbonate, sodium levels and 

volume status, due to the dialysis procedure 

that is of intermittent nature. Conventional 

dialysis leads to a sudden decrease in plasma 

potassium concentration. That has an effect 

on the extracellular and intracellular potassium 

concentration gradient, hypokalemia favoring 

rhythm disturbance through transmembrane 

potential and repolarization of the cardiac 

cells. The most common rhythm disturbance in 

hemodialyzed patients is AF due to the 

decrease of the potassium happening in the 

first hour of HD. [6] 

Chronic AF can be found among 

approximately 14% of HD patients, and it may 
become more prevalent as the dialysis 

patients continues to age [7]; In the 

Framingham cohort, during an observation 

period of 20 years, AF had an incidence of 

0.2% per year. 

AF can occur also as a sign of pericarditis, 

but the rhythm abnormality is almost always 

caused by constrictive pericarditis.  

In our case, we have the two favoring 

factors for AF: the electrolyte abnormality 
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(hypokalemia K= 3.2 mEql/L) caused by the 

HD and the pericarditis. 

Patients with AF and ESRD are at a higher 

risk of systemic thromboembolism or stroke 

compared to those without renal disease. [8] 

Unfortunately, it is not known if patients 

undergoing hemodialysis have a clear benefit 

or are at risk when taking OAC, because they 

have substantially increased risks of bleeding 

events, such as hemorrhagic stroke, or, on the 

other hand, ischemic stroke. [9] 

Anemia also plays a pathogenetic role in 

bleeding risk in patients with ESRD, as its 

correction leads to improved platelet function 

in this patient population. [10] It has been 

shown that the hemodialysis procedure may 

also activate tPA directly, but it is not known if 

the activation predisposes to a higher risk of 

bleeding. [11] 

There is no evidence to support the 

efficacy and safety of OAC’s in patients with 

AF and severe renal disease, because this 

type of patients was excluded from pivotal 

clinical trials regarding this matter. [12] 

Because of the lack of evidence regarding the 

usage of OAC’s in patients with ESRD (GFR 

<15 ml/min), further research was called by 

the European guidelines. However, the 

American guidelines recommended warfarin 

treatment for this group of patients. [13] 

Giving this matter, many studies tried to 

clarify the correct use of OAC’s in patients with 

AF and ESRD. Hared et al. made a systematic 

review and meta-analysis concerning the 

safety and efficacy of VKA’s in preventing 

ischemic stroke for patients associating AF 

with ESRD and receiving dialysis. They got to 

the conclusion that Warfarin was not 

associated with a clear benefit or harm and 

suggested further analysis. [14] In Journal of 

the American College of Cardiology, Bonde et 

al. found that, no matter the level of renal 

dysfunction, anticoagulation in patients with 

CHA2DS2-VASc score >2 was associated with 

better outcomes. [12] 

However, in patients on renal replacement 

therapy, the all-cause mortality was only a bit 

reduced. This suggests that was not 

necessarily an effect of the therapeutic 

prevention of ischemic stroke, but maybe a 

confounding of the indication. The results of 

this study show that, regardless of the 

CHA2DS2-VASc score, the risk for stroke or 

pulmonary embolism is doubled by the 

presence of CKD. [15] To conclude, the 

greater the risk of ischemic stroke associated 

with AF and background renal disease, the 

greater the benefit of anticoagulation. [16] 

Recently, Hussain S et al. showed, in a 

meta-analysis and cohort study, that, among 

patients with AF and mild-to-moderate renal 

dysfunction, subgroup analyses from trials and 

observational studies appear to support the 

net benefit of VKAs over no OAC treatment. 

[17] 

In this case report, the patient with 

intradialitic paroxysmal AF has a CHA2DS2-

VASc score of 3 and a HAS-BLED score of 5. 

Although the hemorrhagic risk was higher than 

the embolic risk, OAC with Acenocumarol was 

initiated in the regional hospital. 

This approach raises two questions. If the 

paroxysmal AF was a intradialytic event due to 

hydro-electrolytic changes, does the patient 

need OAC therapy? And if we don’t consider it 

a singular, intradialytic event, and start OAC 

isn’t the anti-inflammatory treatment going to 

increase the bleeding risk of a dialyzed 

patient?  

ESRD patients have an increased risk of 

hemorrhage caused by platelet dysfunction, 

GPIIb/IIIa glycoproteins dysfunction, early 

degranulation with release of ADP and 

serotonin, which leads to early platelet 

adhesion and aggregation. [18] Some uremic 

toxins such as guanidinosuccinic acid and 

methyl guanidin may contribute to platelet 

dysfunction by stimulating the release of nitric 

oxide.[19]  

In our case, this led to hemorrhagic 

pleural-pericarditis, which we interpreted as 

having multiple etiologies (hyper-hydration, 

overdose of Acenocumarol and association 

between OAC and anti-inflammatory therapy). 

Therefore, the patient the patient 

underwent hemodialysis sessions (4 hours 

and 15 minutes, flow rate 350 ml/h) with 

additional weight loss and remittance of 

pericardial and pleural fluid. We also 

proceeded by stopping the OAC and anti-

inflammatory treatment.  

The 2015 ESC guideline for diagnosis and 

management of pericardial disease states that 

patients with ESRD are more likely to have 
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chronic pericardial effusion due to volume 

overload. However, not all pericardial effusion 

is a result of inflammation, and the volume of 

pericardial fluid is higher in stable 

hemodialysis patients than in the control 

group. The most likely cause of uremic 

pericarditis is the retention of toxic 

metabolites. Because pericardial effusion is 

often bloody in uremic patients, 

anticoagulation should be considered with 

great care or avoided in patients starting 

dialysis. [20] 

Initiation of anticoagulant treatment 

resulted in overdose of Acenocumarol - initial 

INR 16.6 and bleeding complications. The 

anticoagulant treatment was stopped, and 

after the evacuation the evolution was 

favorable. Holter ECG monitoring during the 

hospital stay did not found AF. 

The use of heparin and anticoagulant 

therapies is often perceived as a possible risk 

factor for the development of a hemorrhagic 

pericardial effusion that can lead to cardiac 

tamponade. A multivariable analysis of nearly 

500 consecutive cases of acute pericarditis did 

not demonstrate this. Similarly, in a study of 

274 patients with acute pericarditis or 

myopericarditis, the use of heparin or 

anticoagulants was not associated with an 

increased risk of cardiac tamponade. On the 

other hand, within iatrogenic effusive 

pericarditis, complete anticoagulation may be 

a risk factor for tamponade and other 

complications. [20]  

Other causes were discussed, but 

subsequently excluded because we had no 

arguments: 

Tuberculosis. 1250 ml hemorrhagic pleural 

fluid with slightly increased ADA in the 

pericardial and pleural fluid was evacuated, 

but the Quantiferon test was negative. Chest 

x-ray shows no evolutionary lung injury. The 

patient underwent a pneumological 

examination, which excluded the diagnosis of 

pulmonary TB. In dynamics, the pleural fluid 

was no longer revealed by echocardiography.  

Tuberculous pericarditis is responsible for 

less than 4% of pericardial diseases in 

developed countries. In contrast, TB is the 

etiology of a major pericardial effusion in more 

than 90% of those infected with HIV and in 50-

70% of individuals who are not infected with 

HIV, but live in developing countries, where TB 

is endemic. The disease can occur at any age, 

and men are more commonly affected than 

women. The most common clinical form is the 

one with chronic cardiac compression, thus 

mimicking congestive heart failure. Clinical 

manifestations are pericardial effusion, 

effusive-constrictive pericarditis and 

constrictive pericarditis. [21] 

Neoplasia. No tumor cells were found in 

the cytological examination of the pleural and 

pericardial fluid. The patient shows no other 

signs of neoplastic impregnation, and the 

explorations performed did not identify a 

neoplasm. 

Neoplasia is the most common cause of 

hemorrhagic pleuro-pericarditis. Primary 

pericardial tumors, benign (lipids and fibroids) 

and malignant (mesotheliomas, 

angiosarcomas, fibrosarcomas) are very rare. 

Mesothelioma, the most common malignant 

pleural tumor, is almost always incurable. The 

most common secondary malignancies are 

lung cancer, breast cancer, malignant 

melanoma, lymphomas and leukemias. [22] 

 

 

Conclusions 

 

To conclude, do we treat a patient with 

ESRD that suffers from paroxysmal AF? And if 

we do, is a complication such as pleural-

pericarditis worth taken? The untreated patient 

with CKD is generally more prone to 

thrombosis; however, when treated with 

antiplatelet agents, heparin, warfarin, and 

novel anticoagulants, the patient is more prone 

to bleeding compering with one that has 

normal renal function.  

In this case the decision was made by 

approaching the risk-benefit ratio of both the 

hemorrhagic and embolic status, treating the 

patient according to what was favorable for 

him at the time.  OAC is not recommended for 

paroxysmal AF caused by hypokalemia when 

the bleeding risk is high. Also, the evaluation 

of the hydration status of the HD patient is 

very important. 

 

Consent  

Written informed consent was obtained from 

the patient for publication of this case report and 

accompanying images. A copy of the written 
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