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1   |   INTRODUCTION

Pleural effusion is seen in up to 10 percent of patients 
on peritoneal dialysis (PD).1 The differential diagnosis of 
pleural effusion in PD patients is extensive. It includes 
general causes of pleural effusion and causes unique to 

PD patients. Transudative pleural effusions in PD patients 
may be commonly due to volume overload and cardiac fail-
ure, or rarely due to pleuroperitoneal leakage.2 Exudative 
effusions could occur due to infection, inflammation, or 
hemorrhage. The presence of a hemorrhagic pleural ef-
fusion can narrow the differential diagnoses to trauma, 
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Key Clinical Message
Intrapleural streptokinase can be an option for loculated hemorrhagic pleural ef-
fusion among patients receiving CAPD and under DAPT. Its use can be individu-
alized based on risk benefit analysis by the treating clinician.
Abstract
Pleural effusion is seen in up to 10 percent of patients on peritoneal dialysis (PD). 
A hemorrhagic pleural effusion is a diagnostic dilemma and a therapeutic chal-
lenge. We report a complicated case of 67 years old man with end stage renal 
disease, with coronary artery disease and stent in situ under dual antiplatelet 
therapy and continuous ambulatory peritoneal dialysis. The patient presented 
with left-sided loculated hemorrhagic pleural effusion. He was managed with 
intrapleural streptokinase therapy. His loculated effusion resolved without any 
local and systemic bleeding manifestations. Therefore, in poor resource settings, 
Intrapleural streptokinase can be an option for loculated hemorrhagic pleural ef-
fusion among patients receiving CAPD and under DAPT. Its use can be individu-
alized based on risk benefit analysis by the treating clinician.

K E Y W O R D S

dual antiplatelet therapy, Hemorrhagic pleural effusion, Intrapleural streptokinase, peritoneal 
dialysis

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any 
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

www.wileyonlinelibrary.com/journal/ccr3
mailto:
https://orcid.org/0000-0001-5895-1405
https://orcid.org/0000-0002-5588-4902
mailto:bhattaraiurza@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/


2 of 6  |      THAPALIYA et al.

tuberculosis, or tumor. Other causes include bleeding dia-
theses, pulmonary infarction, embolism, or vascular mal-
formations. Uremia can also lead to a hemorrhagic pleural 
effusions in patients with chronic kidney disease.3

Hemorrhagic pleural effusion is a diagnostic dilemma 
and a therapeutic challenge. Angioblastic and fibroblas-
tic proliferation can lead to the formation of fibrin clots.4 
Thus, Intercostal chest tube drainage (ICT) becomes in-
effective due to clots and septations in up to 40 percent 
of these cases.5 The management of such septated effu-
sion is debatable. Video-assisted thoracoscopic surgery 
(VATS) is an effective modality of treatment.6 Also, the 
administration of intrapleural enzymes is a reasonable 
cost-effective approach, especially in resource-poor set-
tings.7 Intrapleural enzymes like streptokinase (IPSK), 
urokinase, tissue plasminogen activator (tPa), or DNase 
lyse fibrin adhesions and allow free-flow drainage. Side 
effects include chest pain, fever, chills, and allergic reac-
tions. In addition, local pleural and systemic hemorrhages 
are reported adverse events of IPSK.8

Nevertheless, the use of IPSK in ESRD patients on 
Continuous Ambulatory Peritoneal Dialysis (CAPD) has 
not been reported in the literature. We report a case of 
successful instillation of IPSK in a hemorrhagic pleural 
effusion in a patient on CAPD and dual antiplatelet ther-
apy (DAPT). The effusion resolved without any local and 
systemic bleeding manifestations.

2   |   CASE REPORT

A 67 years old man, nonsmoker, with no contact his-
tory of tuberculosis, presented with chief complaints of 
gradually progressive shortness of breath for 7 days and 
left-sided chest pain for 3 days. He had a past history of 
systemic hypertension, type 2 diabetes mellitus, chronic 
kidney disease under CAPD for 6 months and, coronary 
artery disease with a stent in situ for 3 months. He was 
under DAPT (aspirin 75 mg and clopidogrel 75 mg), sta-
tin, antihypertensive, hypoglycemic agents, and other 
supportive medications. Physical examination revealed 
pallor, tachycardia, and tachypnoea. The volume status 
of the patient assessed from jugular venous pressure was 
6 cm H2O. Urine output was 200–300 mL/day. Chest X-ray 
showed a left-sided massive pleural effusion as shown in 
Figure  1. Ultrasonography (USG) chest and Computed 
Tomography (CT) chest showed effusion with clots with 
multiple septations as shown in Figure 2. There was no 
evidence of consolidation, cavitation or significant lym-
phadenopathy in CT chest. Pleural fluid analysis showed 
plenty of red blood cells, total leucocyte count of 200/
microliters, with 40% granulocytes and 60% nongranulo-
cytes. Pleural fluid protein level was 4.5 g/dL, and glucose 

was 70 mg/dL. Pleural fluid LDH level was 420 U/L. The 
overall picture was suggestive of exudative type of pleural 
effusion. We could not perform pleural fluid PH and CRP 
quantification in pleural fluid as those facilities were not 
available in our center. The adenosine deaminase (ADA) 
level was 46 IU/L. Pleural fluid gene-xpert for mycobacte-
rium tuberculosis was negative. The pleural fluid culture 
was sterile. The serum CRP level was 12 mg/dL. Sputum 
was negative for acid-fast bacilli (AFB) on three consecu-
tive sputum samples. There were no atypical cells on three 
malignant cytology samples.

A tube thoracostomy was done. We noted 500 mL of 
dark red pleural fluid under the water seal bag. The ratio 
of blood hematocrit to pleural fluid hematocrit was less 
than 50 percent. On re-evaluation with USG chest, mul-
tiple pockets of effusion were persistent. There was no 
expansion in the lung field. Hence, we administered in-
trapleural streptokinase 3 million units retained in the 
pleural cavity for 2 h, once daily for 3 days. Subsequently, 
we noted 700 mL, 800 mL, and 600 mL of dark red fluid on 
three consecutive days. The chest tube was in situ another 
7 days and removed on the eighth day after no drainage 
for two consecutive days. We ensured adequate flushing 
and correct positioning of the tube on all days. Chest X-ray 
and USG review after removal of the chest tube showed 
expansion of lung field as shown in Figure  1. The pa-
tient received intravenous Piperacillin and Tazobactam 
in renal modified dose for 7 days during the hospital stay. 
Throughout the hospital stay, the patient was on his rou-
tine peritoneal dialysis prescription with 1.5%, 2.5% and 
4.25% dextrose on morning, day time and night dwell, 
respectively. The net ultrafiltrate (UF) was around 1300–
1500 mL/day. Clopidogrel was on hold for the preceding 
5 days of tube thoracostomy as per the pulmonology con-
sultation. His DAPT was continued after tube thoracos-
tomy considering the risk of stent thrombosis as per the 
cardiology consultation.

Apart from pain around the chest tube site, there were 
no other side effects or complications. There were no local 
and systemic bleeding manifestations during the hospi-
tal stay. The patient improved symptomatically and was 
hemodynamically stable at discharge. During follow-up, 
the patient was asymptomatic, and chest X-ray and USG 
review showed an expanded lung field.

3   |   DISCUSSION

Patients with chronic kidney disease on PD may develop 
hemorrhagic effusion due to various etiologies. Common 
causes such as parapneumonic effusion, tuberculosis, 
malignancy was ruled out in our patient as there were no 
features of consolidation, mass, cavitations or significant 
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lymphadenopathy on CT chest and the pleural fluid 
gene-xpert for mycobacterium tuberculosis was negative. 
Pleural fluid cytology also did not reveal any atypical cells. 
In addition, our patient did not have a history of smoking, 
connective tissue diseases, bleeding diathesis or a history 
of trauma to the chest.

Unique to ESRD, uremic pleuritis leads to an exuda-
tive fibrous hemorrhagic pleural fluid.9 A study reported 
uremic pleural effusion as the most common cause of ex-
udative effusion in ESRD patients10 Reportedly; pleural 
effusions can occur with BUN ranging from 30 to 240 mg/
dL. The pathogenesis of hemorrhagic fibrinous effusion in 
uremia is multifactorial. It is thought to be due to uremic 
toxins leading to serosal inflammation and pleuritis with 
increased capillary permeability, exudation of proteins 
and fibrin deposition.11 In addition, altered hemostasis 
in patients with renal failure could contribute to hemor-
rhagic effusion in uremia. There is alteration in the platelet 
surface glycoprotein GPIIb/IIIa in patients with uremia, 
which is a receptor for von Willebrand factor and fibrin-
ogen. It leads to decreased platelet function. Also nitric 

oxide, an inhibitor of platelet aggregation is increased in 
uremic pleuritis.12 However, serositis in patients undergo-
ing regular dialysis, improvement of effusion without any 
change to the dialysis regimen are not in favor of uremic 
pleuritis as a sole cause of the hemorrhagic effusion.

Similarly, our patient was under DAPT (aspirin and 
clopidogrel) for poststent coronary artery disease for 
3 months. So, the hemorrhagic nature of fluid could be 
drug-related. The association between hemorrhagic fluid 
and dual antiplatelet therapy has not been reported in 
literature yet. The UK-HARP-I study has shown that in 
patients with chronic kidney disease 100 mg of aspirin 
daily was not associated with an excess of major bleeds 
although there was a 3-fold excess of minor bleeds.13 Also, 
a metanalysis concluded glycoprotein IIb/IIIa inhibitors 
or clopidogrel may increase major bleeding in CKD.14 In 
our patient, dual antiplatelet therapy could be major addi-
tive contributing factor to altered platelet function associ-
ated with renal failure. In addition, presence of anemia in 
our patient is an important clinical factor that predisposes 
uremic patients to bleed.12 All these evidences support 

F I G U R E  1   (A) Before ICT; (B) after 
ICT; (C) after 1st Dose STK; (D) after 2nd 
dose STK; (E) after 3rd dose STK; (F) at 
discharge.

(A) (B)

(C) (D)

(E) (F)
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the cause of hemorrhagic effusion to be multifactorial. 
The improvement that occurred following drainage and 
intravenous antibiotics within few days and slightly raised 
serum CRP level supports infection as a probable etiology, 
however, fluid analysis, CT findings and sterile pleural 
fluid culture were not in favor of infection.

For the management of loculated hemorrhagic ef-
fusion, we used intrapleural streptokinase. A trial con-
cluded that IPSK is beneficial after failed tube drainage 
and favors lung expansion in hemothorax.15 Nevertheless, 
higher success rates have been observed with intrapleural 
tPA/DNase treatment with decreased likelihood of inva-
sive interventions and shortened hospital stay.,1617 In our 
patient, we used intrapleural streptokinase as tPA/DNase 
and video-assisted thoracoscopic surgery were unavail-
able in our setting.

The safety of intrapleural streptokinase is also debat-
able. Studies document it to be safe.,18 While in a multi-
center randomized control trial involving 427 participants, 
seven percent in the streptokinase group demonstrated 

local pleural or systemic bleeding.8 Although systemic ab-
sorption of intrapleural administered streptokinase is low, 
cumulative doses of intrapleural streptokinase may cause 
systemic fibrinolysis.19,20 Case reports of fatal hemorrhage 
from aortic dissection21 and diffuse alveolar hemorrhage 
following intrapleural streptokinase have been reported.22 
Risk for hemorrhage is high in those on systemic antico-
agulation.16 Absolute contraindications to intrapleural 
fibrinolysis include any trauma, surgery, or major hemor-
rhage within 48 hours, a bronchopleural fistula and his-
tory of allergic reaction to the drug.23

Our patient had chronic kidney disease on CAPD, a 
state of altered platelet function. Patients with CKD have 
increased risk of thrombosis. Paradoxically, these patients 
also have increased risk of hemorrhage.24 Increased bleed-
ing occurs due to platelet hypo reactivity to adenosine di-
phosphate (ADP) and increased platelet cyclic adenosine 
monophosphate (cAMP) and decreased thromboxane A2 
formation.25 Furthermore, our patient was under dual 
antiplatelet therapy (aspirin and clopidogrel). Hence, he 

F I G U R E  2   (A) Before ICT and IPSK; 
(B) after ICT and IPSK.

(A)
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was at a higher risk of severe bleeding post pleural pro-
cedures.26 Although intrapleural fibrinolytics in setting of 
parapneumonic effusion and empyema to facilitate drain-
age is well documented in literature, its use for hemor-
rhagic effusion in a patient under DAPT and CAPD has 
not been reported in literature yet.

4   |   CONCLUSION

The etiology of hemorrhagic pleural effusion in our case 
is most likely multifactorial. Our patient was at increased 
risk of bleeding complications with pleural procedures 
due to the presence of anemia, renal failure, and dual an-
tiplatelet therapy. Nevertheless, the use of intrapleural 
streptokinase (IPSK) was not contraindicated in our pa-
tient. Its administration was not associated with local or 
systemic bleeding manifestations in our patient. There 
was resolution of septations, which facilitated adequate 
drainage. Radiographically, the lung field expanded, and 
clinically, our patient improved. Therefore, in poor re-
source settings, Intrapleural streptokinase can be an op-
tion for loculated hemorrhagic pleural effusion among 
patients receiving CAPD and under DAPT. Its use can be 
individualized based on risk benefit analysis by the treat-
ing clinician.
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