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PT, FDPs, fibrinogen and D-dimers [6–8]. Overt DIC is 
characterized by the elevated levels of FDPs or d-dimers, 
decreased platelet count, prolonged PT, and decreased 
fibrinogen levels [9]. Once diagnosed with DIC, clini-
cal treatment is often unsuccessful, so it is important to 
identify SAC/SIC at early stage. The clinical manifesta-
tions and laboratory indicators of SAC/SIC are varied, 
ranging from mild coagulation activation of coagulation 
factor markers, to small decreases in platelet count and 
prolongation of subclinical total coagulation time, to sud-
den DIC characterized by both widespread microvas-
cular thrombosis and massive bleeding at different sites 
[10]. The International Society on Thrombosis and Hae-
mostasis (ISTH) DIC subcommittee suggested simple 
diagnostic criteria for sepsis induced coagulopathy (SIC) 
composed of only three parameters: plate count, PT or 
INR, and SOFA score [11]. Nevertheless, there are still 

Background
Sepsis-associated coagulopathy or sepsis induced coagu-
lopathy (SAC/SIC) is one of the most common systemic 
dysfunctions in sepsis [1, 2]. Clinically evident coagula-
tion dysfunction occurs in approximately 50–70% of 
septic patients, while 35% of these patients will develop 
into disseminated intravascular coagulation (DIC), the 
most severe state of SIC [3, 4]. The symptoms of SAC/
SIC are diverse, ranging from mild thrombocytopenia to 
DIC [1, 5]. The diagnosis of SAC/SIC and DIC is primar-
ily based on laboratory indicators, such as platelet count, 
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Abstract
Background Hemorrhage is a common complication of nephrostomy and percutaneous nephrolithotripsy, and 
it is caused by surgical factors. Here we report a rare case of hemorrhage caused by sepsis-related coagulation 
dysfunction.

Case presentation A 72-years-old male patient with bilateral ureteral calculi accompanied by hydronephrosis and 
renal insufficiency developed sepsis and hemorrhage on the third day after bilateral nephrostomy. After vascular 
injury was excluded by DSA, the hemorrhage was considered to be sepsis-associated coagulopathy(SAC/SIC), finally 
the patient recovered well after active symptomatic treatment.

Conclusions In patients with sepsis and hemorrhage, SAC/SIC cannot be excluded even if coagulation function is 
slightly abnormal after surgical factors are excluded. For urologists who may encounter similar cases in their general 
urology practice, it is important to be aware of these unusual causes of hemorrhage.
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some early and atypical SAC/SIC that cannot be diag-
nosed in a timely manner. In this paper, we report the 
diagnosis and treatment of a case of early postoperative 
bleeding caused by SAC/SIC after double kidney percu-
taneous nephrostomy, in order to enhance the vigilance 
of urologists on SAC/SIC, and to identify and treat some 
atypical SAC/SIC early.

Case presentation
A 72-years-old male, was found to have elevated cre-
atinine levels for more than 1 year and was admit-
ted to the nephrology department after vomiting for 
15 days. According to laboratory tests, creatinine was 
1088µmol/L, urea was 36.77mmol/L, potassium was 
5.31mmol/L and urine routine indicates white blood 
cells +++. The diagnosis of chronic renal insufficiency 
and urinary tract infection was made at day 1. The CT 
examination revealed calculi at the ends of both ureters 
and severe hydronephrosis of both ureters and kidneys, 
urine culture was positive for Enterococcus faecalis. 
Obstructive renal failure was the diagnosis. Hemodi-
alysis was performed immediately, along with support 
treatment such as anti-infection (Cefoperazone and sul-
bactam sodium), blood transfusion and albumin sup-
plementation. Local anesthesia was used for bilateral 
percutaneous nephrostomy at day 5. The preoperative 
blood routine tests showed: WBC 7.15 × 109/L, NEUT 
5.18 × 109/L, NEUT% 72.4%, hemoglobin 85  g/L, and 
platelet 197 × 109/L (Fig.  1). The surgical process went 
smoothly, the patents postoperative condition was stable, 

and the urine and drainage fluid were clear. However, 
the patient began to develop fever on the day 7, with a 
maximum body temperature of 39.2 degrees, rapid res-
piration of 25 times per minute, and blood pressure of 
80/60mmHg. The urine and the nephrostomy fluid were 
both dark red, and about approximately 200  ml of dark 
red hematuria was discharged from the right nephros-
tomy. Laboratory examination showed 54 g/L hemoglo-
bin, WBC 16.76 × 109/L, NEUT14.55 × 109/L, neutrophil 
86.8%, platelet 165 × 109/L, PT15.8s, INR1.25, ATPP34s, 
TT22s, FIB5.47  g/L, D dimer 13.1  mg/L, PCT1.52ng/
ml (Fig.  1). The diagnosis implies sepsis accompanied 
by hemorrhage, and surgical factors cannot be exclude 
the cause of the hemorrhage. Unlike sepsis caused by 
ureteroscopy, which is mainly due to prolonged high-
pressure perfusion, the patient in this case has renal 
insufficiency, combined with postoperative indwelling 
catheter and urine diversion. Anti-infection (Merope-
nem), fluid replacement, pressure boosting, oxygen 
inhalation, and red blood cell transfusion were all treat-
ments given. During the same time (day 7), percutaneous 
selective renal angiography was performed, and it was 
found that a pseudoaneurysm in the right kidney was 
formed, which was accompanied by arterial embolism 
(Fig.  2). Even after embolization, the hemorrhage has 
not stopped after, and follow-up blood and coagulation 
tests show infection and coagulation disorders (Fig.  1). 
The cause of hemorrhage was considered SAC/SIC. In 
addition to continuing red blood cell transfusion, treat-
ment also includes the meropenem for anti-infection, 

Fig. 1 Changes in laboratory indicators during the disease process
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as well as platelet and cryoprecipitate transfusion and 
vitamin K. On the day 10, laboratory tests showed WBC 
7.96 × 109/L, NEUT6.54 × 109/L, NEUT% 82.2%, PT11.7, 
INR1.02, TT15.2, APTT30.8, FIB6.35, D dimer 8.75 
(Fig. 1). After the onset of fever, three consecutive urine 
cultures were positive for Enterococcus faecalis and 
Escherichia coli, thus increasing the anti-infection effect 
of linezolid and strengthening nutritional support treat-
ment, the patient’s urine and drainage gradually clear up 
on the day 10. Half a month later, the patient’s condition 
stabilized and recovered well.

Discussion and conclusions
Hemorrhage is the most common complication after 
nephrostomy, and its anatomical reasons include Pseu-
doaneurysm, arteriovenous fistula, and arterial laceration 
et al. All of the above factors can be clearly diagnosed and 
treated in the early stage through angiography [12–14]. 
SAC/SIC is difficult to identify and treat at early stage 
due to its atypical and diverse clinical manifestations [15]. 
In sepsis, there are several coagulation abnormalities 

including prolonged PT and APTT, high FDP and 
D-dimer, and exacerbation as the disease progresses. 
Thrombocytopenia is a more obvious manifestation of 
sepsis, and dynamic observation is more meaningful. 
The diagnosis of SAC/SIC is currentil lacking a relatively 
unified standard. Iba et al. proposed in 2017 to diagnose 
SAC/SIC through INR, PLT, and sequential organ fail-
ure assessment (SOFA) scoring systems [11]. This stan-
dard requires a total score of ≥ 4 points to diagnose SAC/
SIC. In addition, Patrick et al. evaluated the value of the 
SAC/SIC score in predicting the risk of hospitalization 
death in a retrospective study [16]. The SAC/SIC score 
included two indicators, PLT and PT-INR, and sepsis 
patients were divided into four levels based on INR and 
PLT: mild, moderate, severe SAC/SIC, and no SAC/SIC. 
Mild SAC/SIC is defined as INR ≥ 1.2 and < 1.4, plus 
platelet count ≤ 150,000/µL but > 100,000/µL; Moder-
ate SAC/SIC is defined as INR ≥ 1.4 but < 1.6 or platelet 
count ≤ 100,000/µL but > 80,000/µL; Severe SAC/SIC is 
defined as INR ≥ 1.6 and platelet count ≤ 80,000/µL [16]. 
All this shows early diagnosis of SAC/SIC is difficult.

Fig. 2 Detection and embolization of pseudoaneurysm through DSA A and B show the discovery of a pseudoaneurysm through DSA, C shows emboli-
zation of the pseudoaneurysm, D- shows there are no leakage of contrast agent after embolization
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We report a case of postoperative hemorrhage after 
percutaneous nephrostomy, in which there were only 
slight abnormal changes in laboratory coagulation related 
indicators. We consider the presence of SAC/SIC, after 
ruling out surgical causes of bleeding, which mainly man-
ifest as coagulation disorders. We blood transfusions, 
along with cryoprecipitates, platelets and vitamin K treat-
ment were administered proactively, and the patient’s 
recovery was successful. The research shows that SAC/
SIC is closely linked to the risk of death in sepsis patients 
[17–19]. The diagnosis of SAC/SIC solely based on coag-
ulation related indicators still has significant shortcom-
ings and is prone to missed diagnosis [20]. Although the 
patient reported here has coagulation dysfunction, it can-
not be diagnosed according to the above diagnostic cri-
teria. After excluding surgical factors, we diagnosed SIC 
and actively intervened. The patient ultimately achieved 
a good prognosis.

SAC/SIC is a serious complication of sepsis. Early 
diagnosis of SAC/SIC and timely intervention are very 
important. The diagnostic criteria for SAC/SIC are not 
perfect. We considered that after excluding other factors, 
those who can not be diagnosed according to the current 
diagnostic criteria, but there are hemorrhage or extensive 
coagulation disorders, SAC/SIC cannot be completely 
excluded, and early intervention should be carried out.

Abbreviations
SAC/SIC  Sepsis-associated coagulopathy or sepsis induced coagulopathy
DSA  Digital subtraction angiography
DIC  Disseminated intravascular coagulation
PT  Prothrombin time
INR  International standardized ratio
APTT  Active partial thromboplastic time
FIB  Fibrinogen
TT  Thrombin time
FDP  Fibrinogen degradation products

Acknowledgements
Not applicable.

Author contributions
JD, YLW designed this case report and drafted the manuscript. TY, YPZ, YYY 
and SYY performed the endovascular procedure, participated in the operation 
and treatment process. All authors read and approved the final manuscript.

Funding
This research did not receive a grant from any governmental, private, or non-
profit funding source.

Data availability
All data generated or analysed during this study are included in this published 
article.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report.

Received: 25 October 2023 / Accepted: 3 April 2024

References
1. Giustozzi M, Ehrlinder H, Bongiovanni D, Borovac JA, Guerreiro RA, Gasecka A, 

Papakonstantinou PE, Parker WAE. Coagulopathy and sepsis: pathophysiol-
ogy, clinical manifestations and treatment. Blood Rev. 2021;50:100864.

2. Scarlatescu E, Tomescu D, Arama SS. Sepsis-Associated Coagulopathy. J Crit 
Care Med (Targu Mures). 2016;2(4):156–63.

3. Wheeler AP, Bernard GR. Treating patients with severe sepsis. N Engl J Med. 
1999;340(3):207–14.

4. Iba T, Helms J, Connors JM, Levy JH. The pathophysiology, diagnosis, and 
management of sepsis-associated disseminated intravascular coagulation. J 
Intensive Care. 2023;11(1):24.

5. Iba T, Umemura Y, Wada H, Levy JH. Roles of Coagulation abnormalities and 
microthrombosis in Sepsis: pathophysiology, diagnosis, and treatment. Arch 
Med Res. 2021;52(8):788–97.

6. Kobayashi N, Maekawa T, Takada M, Tanaka H, Gonmori H. Criteria for 
diagnosis of DIC based on the analysis of clinical and laboratory findings in 
345 DIC patients collected by the Research Committee on DIC in Japan. Bibl 
Haematol. 1983;49:265–75.

7. Wang M, Kou H, Deng J, Wang H, Guo T, Mei H, Hu Y. Retrospective evaluation 
of New Chinese Diagnostic Scoring System for disseminated intravascular 
coagulation. PLoS ONE. 2015;10(6):e0129170.

8. Iba T, Di Nisio M, Thachil J, Wada H, Asakura H, Sato K, Saitoh D. A proposal of 
the modification of Japanese society on thrombosis and Hemostasis (JSTH) 
disseminated intravascular coagulation (DIC) Diagnostic Criteria for Sepsis-
Associated DIC. Clin Appl Thromb Hemost. 2018;24(3):439–45.

9. Iba T, Levy JH, Warkentin TE, Thachil J, van der Poll T, Levi M, Scientific S et 
al. Standardization Committee on P : Diagnosis and management of sepsis-
induced coagulopathy and disseminated intravascular coagulation. J Thromb 
Haemost 2019, 17(11):1989–1994.

10. Gando S, Meziani F, Levi M. What’s new in the diagnostic criteria of dissemi-
nated intravascular coagulation? Intensive Care Med. 2016;42(6):1062–4.

11. Iba T, Nisio MD, Levy JH, Kitamura N, Thachil J. New criteria for sepsis-induced 
coagulopathy (SIC) following the revised sepsis definition: a retrospective 
analysis of a nationwide survey. BMJ Open. 2017;7(9):e017046.

12. Poudyal S. Current insights on haemorrhagic complications in percutaneous 
nephrolithotomy. Asian J Urol. 2022;9(1):81–93.

13. Kessaris DN, Bellman GC, Pardalidis NP, Smith AG. Management of hemor-
rhage after percutaneous renal surgery. J Urol. 1995;153(3 Pt 1):604–8.

14. Ganpule AP, Shah DH, Desai MR. Postpercutaneous nephrolithotomy bleed-
ing: aetiology and management. Curr Opin Urol. 2014;24(2):189–94.

15. Tsantes AG, Parastatidou S, Tsantes EA, Bonova E, Tsante KA, Mantzios PG, 
Vaiopoulos AG, Tsalas S, Konstantinidi A, Houhoula D et al. Sepsis-Induced 
Coagulopathy: an update on pathophysiology, biomarkers, and current 
guidelines. Life (Basel) 2023, 13(2).

16. Lyons PG, Micek ST, Hampton N, Kollef MH. Sepsis-Associated Coagulopathy 
Severity predicts Hospital Mortality. Crit Care Med. 2018;46(5):736–42.

17. Schmoch T, Mohnle P, Weigand MA, Briegel J, Bauer M, Bloos F, Meybohm P, 
Keh D, Loffler M, Elke G, et al. The prevalence of sepsis-induced coagulopathy 
in patients with sepsis - a secondary analysis of two German multicenter 
randomized controlled trials. Ann Intensive Care. 2023;13(1):3.

18. Zeng J, Ding H, Zhong W, Li X, Zeng H. [Predictive value of sepsis-induced 
coagulopathy score on 30-day mortality in septic patients]. Zhonghua Wei 
Zhong Bing Ji Jiu Yi Xue. 2022;34(12):1263–7.

19. Tanaka C, Tagami T, Kudo S, Takehara A, Fukuda R, Nakayama F, Kaneko J, 
Ishiki Y, Sato S, Kuno M, et al. Validation of sepsis-induced coagulopathy score 
in critically ill patients with septic shock: post hoc analysis of a nationwide 
multicenter observational study in Japan. Int J Hematol. 2021;114(2):164–71.



Page 5 of 5Duan et al. BMC Urology          (2024) 24:113 

20. Iba T, Arakawa M, Di Nisio M, Gando S, Anan H, Sato K, Ueki Y, Levy JH, Thachil 
J. Newly proposed Sepsis-Induced Coagulopathy Precedes International Soci-
ety on thrombosis and haemostasis overt-disseminated intravascular coagu-
lation and predicts high mortality. J Intensive Care Med. 2020;35(7):643–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	A case report of sepsis associated coagulopathy after percutaneous nephrostomy
	Abstract
	Background
	Case presentation
	Discussion and conclusions
	References


