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Introduction

Donation after citizens’ death (DCD) has become the main 
source of organ transplant donors (1). Timely and accurate 
assessment and maintenance of DCD donors are key factors 
in ensuring the function of organ donation, obtaining 
more effective organs, and achieving better transplant  
outcomes (2). Disseminated intravascular coagulation 

(DIC) can cause multiple organ dysfunction syndrome 
(MODS), leading to renal microthrombus and causing renal 
failure; preventing and treating DCD donor DIC in the 
early stage can thus improve organ utilization (3,4). This 
study reviewed 159 DCD donors from January 1, 2018 to 
December 31, 2018 in our center to investigate the effects 
of DIC on kidney supply.
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donor rejection rate of the DIC (+) group was higher than that of the DIC (−) group, and the difference 
was statistically significant (P<0.05). Among all donors, 10 cases (6.29%) were found to have glomerular 
microthrombus at zero puncture, and the microthrombotic rate in the DIC (+) group was significantly 
higher than that in the DIC (−) group (P<0.05). Of the 10 microthrombotic donors, 5 donors with severe 
glomerular microthrombus were discarded.
Conclusions: Donor-induced DIC can easily cause renal glomerular microthrombus formation, and the 
donor kidney rejection rate has increased.
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We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tau-20-785).

Methods

General information

We summarized the data from 159 DCD donors from 
January 1, 2018 to December 31, 2018, including 144 
males and 15 females. They were divided into the DIC (+) 
and DIC (−) groups (Table 1), and the difference between 
the two groups in donor kidney rejection rate and zero 
puncture glomerular microthrombus formation rate was 
determined. The donor was diagnosed with DIC according 
to the Chinese DIC scoring system (CDSS). 

Ethic

All procedures performed in this study involving human 
participants were in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved by 
the ethics committee of the Second Affiliated Hospital 
of Guangzhou Medical University and the number of the 
approval was (No. 2015025). Individual consent for this 
retrospective analysis was waived.

Statistical analysis

Statistical analysis was performed using SPSS 22.0 software. 
Pearson chi-square test was used for the renal deprivation 
rate. The glomerular microthrombus formation rate was 
determined by continuous calibration chi-square test. P was 
less than 0.05, and the difference was statistically significant.

Results

Among the 159 donors, 50 were diagnosed with DIC 
(31.45%) and 11 were excluded (6.91%). The excluded cases 
consisted of the following: 5 cases (3.14%) for moderate and 
severe glomerular microthrombus formation in the renal 
zero puncture pathology; 2 cases (1.26%) for glomerular 
sclerosis ratio over 50%; 2 cases (1.26%) for long-term 
low blood pressure before pregnancy and significantly 
increased serum creatinine level and no urine; 1 case (0.73%) 
for kidney stones and stagnant water; 1 case (0.63%) for 
malignant tumor. The donor rejection rate of the DIC (+) 
group was higher than that of the DIC (−) group, and the 
difference was statistically significant (P<0.05). Among all 
donors, 10 cases (6.29%) were found to have glomerular 
microthrombus at zero puncture, and the microthrombotic 
rate in the DIC (+) group was significantly higher than 
that in the DIC (−) group (P<0.05) (Table 2). Of the 10 

Table 1 General information on donors

Characteristics Total number of donors, n=159 DIC (+) donor, n=50 DIC (−) donor, n=109

Median age 40 [2–64] 41 [2–62] 39 [2–64]

Gender (male/female) 144/15 47/3 97/12

Primary disease

Brain trauma 84 33 51

Intracranial bleeding 58 11 47

Brain tumor 7 1 6

Hypoxic brain injury 4 3 1

Others 6 2 4

Chinese classification

I 129 36 93

II 30 14 16

Other primary diseases include poisoning and Japanese encephalitis. DIC, disseminated intravascular coagulation.
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microthrombotic donors, 5 donors with severe glomerular 
microthrombus were discarded, and the other 5 cases were 
mild microthrombus formation, which was successfully used 
for transplantation.

Discussion

The definition, diagnosis, and the cause of DIC

Definition of DIC
DIC is defined as an acquired syndrome characterized by a 
localized intravascular coagulation system activation arising 
from different causes including damage to the microvascular 
system and the microvascular system during the progression 
process, resulting in a vicious cycle, with serious damage 
possibly leading to MODS (2). Some researchers believe 
that DIC should be understood as diffuse intravascular 
microthrombosis (DIT) associated with vascular endothelial 
cell disease, which can basically explain the clinical features 
of all DIC (3).

Diagnosis of DIC
It is  necessary to combine basic diseases,  clinical 
manifestations, and laboratory indicators. In 1986, the 
diagnostic criteria for DIC were first proposed in China, and 
it was revised several times (4). The revised Chinese Expert 
Consensus for Diagnosis and Treatment of Disseminated 
Intravascular Coagulation in 2012 is a diagnostic standard 
widely accepted and applied by clinicians in China, but it 
still has deficiencies. International experts from Europe, 
America, and Japan have developed a multi-index DIC 
score diagnosis system which comprises the International 
Thrombosis and Hemostasis Association Standard (ISTH) 
(5,6), the Japanese Ministry of Health and Welfare 
Standard (JMHW), the Japanese Emergency Medicine 
Society Standard (JAAM), and the Japan Thrombosis and 
Hemostasis Association (JSTH) standards (7-10). However, 
the integral system above is currently confusing for clinical 
use in China, and there is no research data confirming the 
integral system in the Chinese population. Since 2014, the 
Chinese Medical Association Blood Branch Thrombus and 

Hemostasis Group has established a Chinese Disseminated 
Intravascular Coagulation System (CDSS) through a 
large number of studies, and published the Disseminated 
Intravascular Coagulation Diagnostics in 2017. The 
Chinese Expert Consensus (2017 Edition) makes the DIC 
diagnostic standards more in line with China's national 
conditions (11). The Affiliated Union Hospital of Tongji 
Medical College of Huazhong University of Science and 
Technology conducted a retrospective data analysis on 
629 patients with suspected DIC in the hospital and found 
that CDSS has good diagnostic performance: it is simple 
and practical, and easy to be promoted clinically (12). Wu  
et al. conducted a prospective clinical study on 753 
suspected DIC patients in 18 centers across the country to 
compare CDSS, ISTH, JAAM, and JMHW score systems 
in DIC diagnosis and 28-day mortality prediction. The 
results showed that CDSS was superior to ISTH. CDSS 
was superior to JAAM, and, in comparison with ISTH, it 
was also superior to JHMW. Taken together, this proves 
that the CDSS integral system has higher sensitivity and 
specificity, thus supporting the use of CDSS to predict the 
severity and prognosis of the disease (13).

Causes of DIC
(I) Infectious diseases are the most important and 

common cause. Serious infections of various 
pathogens can cause DIC. The DCD donors from 
the intensive care unit are prone to serious infections 
of various resistant bacteria, which can significantly 
increase the possibility of DIC.

(II) Malignant tumor causes include acute leukemia, 
lymphoma, pancreatic cancer, liver cancer, prostate 
cancer, and kidney cancer.

(III) Pathology obstetrics is also one of the most 
important causes for obstetric bleeding and maternal 
death.

(IV) Surgery and trauma can promote the brain, prostate, 
pancreas and other organs to release a significant 
amount of tissue factor, leading to DIC. Severe crush 
injuries, severe fractures, and extensive burns can 

Table 2 Comparison of the donor kidney rejection rate and microthrombus formation rate between the DIC (+) and DIC (−) groups

Groups Total number of donors, n=159 DIC (+) donor, n=50 DIC (−) donor, n=109 P

Kidney abandonment 11 (6.91%) 7 (14.00%) 4 (3.67%) 0.017

Glomerular microthrombus 10 (6.29%) 9 (18.00) 1 (0.91%) 0.000

DIC, disseminated intravascular coagulation.
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also cause DIC. Craniocerebral injury is the most 
common cause of DCD donors, and some brain 
surgery can cause DIC to a large degree.

(V) Other causes include heatstroke, ARDS, acute 
intravascular hemolysis, acute pancreatitis, and 
malignant hypertension.

The impact of DIC on the kidney

DCD has become the main source of organ transplant 
donors, which can effectively alleviate the pressure of a 
serious donor shortage (1). However, the quality of DCD 
donors is unstable, and organ maintenance function is 
directly related to donation success rate and recipient 
safety. The main measures include monitoring invasive 
arterial pressure, central venous pressure, heart rate, body 
temperature, urine output, testing DIC, blood gas analysis, 
electrolyte, and acid-base balance, blood routine, urine 
routine, and liver and kidney function. According to the 
monitoring results, effective measures are taken to maintain 
the blood perfusion and function of donor organs (14).

For many diseases, DIC is an intermediate link 
in  the  pa tho log i ca l  p roce s s .  The  ma in  c l in i ca l 
manifestations are severe bleeding, microcirculatory 
dysfunction, microvascular embolism, and microvascular  
hemolysis (4). Most DIC patients have rapid onset, 
complicated condition, rapid development, and prognosis. 
If they are not diagnosed and treated in time, they often 
endanger the life of the DCD donor, which makes the 
organ acquisition process uncontrollable while not being 
conducive to organ function maintenance. At the same 
time, DIC induces MODS, causing liver and kidney failure, 
and activation of the systemic coagulation system, resulting 
in the formation of intravascular fibrin microthrombus. 
Intrarenal microthrombi can form in the kidney, as it has 
one of the richest supplies of blood in the body (15). At the 
same time, the fibrinolytic system activates to form a large 
amount of plasmin, which degrades fibrin and produces a 
wide range of fibrin (-ogen) degradation products (FDP), 
which in turn block the renal capillaries and impair renal 
perfusion. FDP also enhances the action of histamine and 
kinins, promotes microcirculation and blood stasis, and 
triggers the accumulation of red blood cells, platelets, 
and leukocytes in capillaries (16). The activation of the 
coagulation and fibrinolysis system is disordered, releasing 
a large number of active factors, further impairing the 
endocrine function of endothelial cells, causing the 
production and imbalance of endothelin (the vasoactive 

factor) and nitric oxide (the vasodilator factor), leading 
to intrarenal vasoconstriction and thus a continuous low 
myeloid perfusion (17). The factors above aggravate renal 
damage.

DIC is one of the common causes for donor kidney 
abandonment (18). In this study, the donor rejection rate 
and microthrombotic rate in the DIC (+) group were 
significantly higher than those in the DIC (−) group, while 
DIC prevention and treatment is important for maintaining 
renal function. However, DIC and microthrombus 
formation are not taboos for organ donation. In this study, 
there were 9 cases of DIC (+) donors with microthrombus, 
and 1 case of DIC (−) donors showing microthrombus, 
which could have been non-dominant DIC (19). The 
score failed to meet the diagnostic criteria of DIC, or 
there were traumatic coagulopathy (20). Among the 10 
microthrombotic donors, there were still 5 donors with 
bilateral donor kidneys which were used for transplantation. 
Because of the zero puncture pathology, the microthrombus 
was mild, and was probably related to the fact that we 
immediately use heparin and blood transfusion (21-23) and 
acquire organs as soon as possible; there are similar reports 
abroad (24).

In order to ensure the quality of donor organs, the 
medical level for potential donor discovery and maintenance 
must be improved. The detection and treatment of DIC in 
an early stage, and harvesting the organ as soon as possible, 
are critical in minimizing the adverse factors affecting organ 
function (25). Furthermore, the rapid-freezing pathological 
examination on the kidney zero puncture is important for 
assessing whether the donor kidney should be abandoned. 
The LifePort renal transporter can also be used for renal 
perfusion, according to perfusion flow and resistance index, 
while the quality of the donor kidney can be quickly and 
effectively judged (26), and even improved, by LifePort 
perfusion (27).
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