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Abstract 

Background: Liver cirrhosis is one of the major causes of mortality worldwide. Finding new methods 

to stratify patients with liver cirrhosis can affect the treatment plan and improve the outcomes. The 

present study aimed to determine the prognostic value of the serum D-dimer level in pediatric patients 

with liver cirrhosis.  

Method: All cirrhotic pediatric patients admitted to Namazi Hospital (Shiraz, Iran) between 

November 2020 and November 2021 underwent serum D-dimer level testing on admission and were 

prospectively analyzed for 90 days. The Mann-Whitney U test was used to evaluate the correlation 

between D-dimer level and patient mortality. In addition, ROC (Receiver Operating Curve) analysis 

was used to evaluate the specificity and sensitivity of the D-dimer level in predicting mortality.  

Result: In total, 38 patients with cirrhosis were included in this study. The serum D-dimer level was 

significantly correlated with the mortality of children with liver cirrhosis (P = 0.01), and the area 

under the ROC of the serum D-dimer level for this prediction was 0.777 (P = 0.01). The best cut-off 

D-dimer value was 1641.5 ng/ml, which offered a sensitivity of 70.0% and specificity of 82.14% for 

predicting mortality. We detected no significant correlation between the D-dimer level and the PELD 

(Pediatric End-stage Liver Disease) or MELD (Model for End-stage Liver Disease) score.  

Conclusion: The D-dimer level is significantly associated with the mortality of children with 

cirrhosis. Therefore, D-dimer testing can be used as a stratification marker to prioritize patients 

waiting on the liver transplant list. 
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1- INTRODUCTION 

Liver cirrhosis is a leading cause of 

DALYs (Disability Adjusted Life Years) 

and mortality (1). Accurate prognostic 

scoring systems can help physicians make 

better diagnoses and select more effective 

therapies for patients. Furthermore, it will 

enhance the ability to predict mortality 

using easily accessible laboratory 

parameters similar to those used to create 

the PELD (Pediatric End-stage Liver 

Disease) and MELD (Model for End-stage 

Liver Disease) scores. 

The D-dimer is a soluble fibrin 

degradation product, widely recognized as 

a marker of activation of coagulation and 

fibrinolysis and employed to safely rule-

out venous thromboembolism and 

pulmonary embolism (2, 3). Recently, it 

has been indicated that a higher D-dimer 

level correlates not only with homeostatic 

abnormalities but also with profound 

systemic inflammation, sepsis, and multi-

organ injuries (4). Studies suggest a strong 

correlation between higher serum D-dimer 

levels and the presence of ascites and SBP 

(spontaneous bacterial peritonitis) in 

patients with liver failure (5, 6).  

The serum D-dimer level increases 

significantly in patients with liver 

cirrhosis, gradually rising even further as 

the degree of liver dysfunction increases in 

severity (7, 8). Hence, it may be a 

prognostic factor negatively associated 

with the outcome of liver cirrhosis. There 

are retrospective studies investigating the 

correlation of the D-dimer level with the 

Child-Pugh and MELD scores, indicating 

its association with the degree of liver 

dysfunction and suggesting its potential for 

use as a prognostic and stratification 

marker in liver cirrhosis or decompensated 

liver failure (4, 9, 10). 

Fibrinolytic activity, as evidenced by a 

high level of D-dimer, is also detected in 

pediatric patients with chronic liver 

disease (particularly if cirrhotic) (11). 

However, the association between D-dimer 

level and mortality in children with 

cirrhosis is yet to be explored. Hence, this 

study aimed to evaluate the correlation 

between the D-dimer level, the 

PELD/MELD scores, and the mortality 

rate of children with liver cirrhosis. 

2- MATERIALS AND METHODS 

2-1. Study Design and participants 

In this prospective hospital-based 

study, we enrolled all children below 18 

years old admitted due to liver cirrhosis 

(based on clinical, histological, or 

radiographic evidence) to the pediatric 

gastroenterohepatology ward of Namazi 

Educational Hospital affiliated with Shiraz 

University of Medical Sciences, Shiraz, 

Iran, from November 2020 to November 

2021. 

The exclusion criteria were: (i) patients 

diagnosed with a malignancy in current or 

previous admissions; (ii) patients with 

venous or arterial thrombosis in color 

Doppler sonography in the current 

admission; and (iii) suspicious or 

confirmed cases of coronavirus disease 

2019 (COVID-19) in the current 

admission.  

We were aware that D-dimer test results 

could be affected by COVID-19; therefore, 

we excluded patients who had a positive 

PCR test for severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) or 

had symptoms of COVID-19 on 

admission. 

2-2. Data Collection 

The following data were collected from 

patients' electronic records in the hospital 

information system: age, gender, etiology 

of liver disease, presence of ascites, 

hepatic encephalopathy, survival, and 

paraclinical data such as CBC (complete 

blood count), INR (international 

normalized ratio), serum creatinine, serum 

electrolytes, and liver function tests 

including total and direct bilirubin, 
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albumin, ALT (alanine transaminase), 

AST (aspartate aminotransferase), and 

ALP (alkaline phosphatase). To determine 

the serum D-dimer level, 2 ml of 

peripheral blood was collected in a 

coagulation tube containing 3.2% sodium 

citrate ahead of analysis with the VIDAS® 

D-Dimer Exclusion™ II test (bioMérieux 

Inc., USA). Results equal to or above 500 

ng/ml were considered positive in this 

method. The clinical information and 

index test results were not available to the 

assessors of the reference standard, and the 

clinical information and reference standard 

results were not available to the performers 

and readers of the index test. The 

PELD/MELD scores were calculated with 

MDCalc Medical Calculator (version 

4.0.4) developed by MD Aware, LLC. 

The patients enrolled in this study were 

followed for 90 days after D-dimer testing 

to evaluate whether they survived or not. 

The report of the mortality rate among the 

participants is based on this 90-day follow-

up. 

2-3. Data Analysis 

Continuous data are presented as the mean 

± SD (Standard Deviation) and were 

compared using Spearman’s rank 

correlation coefficient test. Categorical 

data are expressed as frequencies, 

compared by the use of the Mann-Whitney 

U test. The correlation of D-dimer level 

with the PELD/MELD scores was 

evaluated using Spearman’s rank 

correlation coefficient test. The ROC 

(receiver operating curve) analysis was 

employed to evaluate the specificity and 

sensitivity of D-dimer for predicting 

mortality. The optimal cut-off value was 

defined as the value at which the 

specificity plus sensitivity was maximal. In 

addition, the AUROC (area under the 

ROC) and the 95% confidence intervals 

(CIs) were also calculated. A two-sided P-

value of <0.05 was considered to indicate 

a statistically significant difference. 

All statistical analyses were performed 

using SPSS software (IBM Corp. Released 

2015. IBM SPSS Statistics for Windows, 

Version 23.0. Armonk, NY: IBM Corp). 

There was no missing data among the 

patients enrolled in this study. The 

appropriate sample size was calculated 

with the n = Zα/2
2 σ2/d2 formula. 

3- RESULTS 

During enrollment, among 45 

patients, 38 were deemed eligible for 

inclusion in the current study. The 

participants’ laboratory test results are 

provided in Table 1. 

 

Table-1: Laboratory tests results calculated as mean ± standard deviation (SD). 

Laboratory Test Result (mean± SD) Reference Range 

White blood cell count,10 9/l 10.02±8.05 4-10 

Hemoglobin level, g/dl 9.42±2.23 13-17 

Platelet count,10 9/l 122.65±82.69 135-350 

Albumin, g/dl 2.87±0.63 3.5-5.5 

Total bilirubin, mg/dl 16.70±18.06 0.1-1.2 

Direct bilirubin, mg/dl 7.83±7.41 <=0.3 

Alanine Transaminase, U/l 217.55±307.64 9-50 

Aspartate Aminotransferase, U/l 127.97±228.60 15-40 

Alkaline Phosphatase, U/l 1043.57±908.47 45-125 

INR 2.74±1.33 0.9-1 

Creatinine *, mg/dl 0.24±0.26 0.8-1 

Serum Sodium, mEq/l 134.92±5.20 136-145 

D-Dimer, ng/ml 1445.52±938.56 0-500 

* Creatinine level is not reliable in icteric patients 
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The mean age of children in this study was 

6.69 ± 5.27 years. The majority of the 

participants were males (20/38 patients, 

52.63%). In the current study, 28.94% of 

patients (11/38) presented with SBP, and 

55.26% (21/38) presented with ascites at 

the time of admission.  

The most common etiologies of liver 

cirrhosis were unknown (10/38 patients; 

26.31%), Wilson’s disease (7/38 patients; 

18.42%), and biliary atresia (6/38 patients; 

15.78%), followed by PFIC (progressive 

familial intrahepatic cholestasis) and 

congenital hepatic fibrosis. Other less 

common etiologies were autoimmune 

hepatitis, neonatal hepatitis, primary 

sclerosing cholangitis, and Niemann-Pick 

disease. The 90-day mortality rate was 

26.31% (10/38) among the patients 

enrolled in this study. 

The mean D-dimer level was 1445.52 

ng/ml (reference range: 0-500 ng/ml). In 

addition, the mean MELD and MELD-Na 

scores (in 9/38 patients) were 25.22 and 

24.77, respectively. The mean PELD score 

(in 29/38 patients) calculated for children 

younger than 12 years was 24.36.  

The correlation between D-dimer level and 

mortality was investigated by the Mann-

Whitney U test, indicating a significant 

correlation (P = 0.01). The specificity and 

sensitivity of the D-dimer level for 

predicting the mortality of children with 

liver cirrhosis were determined, and the 

AUROC was calculated. The AUROC of 

the D-dimer level for this prediction was 

0.777 (95% CI: 0.612-0.942; P = 0.01). 

The best cut-off D-dimer value was 1641.5 

ng/ml, offering a sensitivity of 70.0% and 

specificity of 82.14% for predicting the 

mortality of children with cirrhosis. The 

ROC curve is demonstrated in Fig. 1. 

 

 

Fig. 1: The ROC curve 

 

The correlation between D-dimer and the 

PELD/MELD scores was investigated 

using the Spearman test, which revealed 

no significant correlation. The same was 

true for the potential correlations between 

all laboratory test results and the serum D-

dimer level. 

4- DISCUSSION 

In recent decades, transplantation has 

transformed end-stage liver disease in 
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children from a fatal to fixable condition. 

However, 1 in 10 infants and 1 in 20 

children listed for liver transplants in the 

United States die on the waiting list (12, 

13). Although the primary goal of patient 

prioritization ranking is to minimize 

waiting list mortality, some studies 

indicate the insufficiency of the PELD 

score in predicting mortality among 

children with the end-stage liver disease 

(14). Therefore, more studies on different 

objective and paraclinical parameters may 

enhance the ability to predict mortality in 

the current scoring systems. 

The current study found that a higher 

serum D-dimer level can predict the 

mortality of children with liver cirrhosis. 

Therefore, it can be suggested as a 

prognostic and stratification marker for 

children suffering from this condition. 

There are limited studies on serum D-

dimer levels of pediatric patients with 

cirrhosis. El-Sayed et al. showed a 

significantly higher D-dimer level in 

patients with liver cirrhosis of Child-Pugh 

class A and B compared with non-cirrhotic 

and control groups. In that study, the D-

dimer level correlated positively with the 

prothrombin time and negatively with 

platelet count and prothrombin 

concentration. They concluded that 

fibrinolytic activity, as evidenced by high 

D-dimer levels, is detected in pediatric 

patients with chronic liver disease, 

particularly if cirrhotic (11). 

There are also studies on the role of D-

dimer level in predicting the in-hospital 

mortality in liver cirrhosis among adults. 

Li Y et al., in a retrospective study, 

showed that the serum D-dimer level 

correlated with the Child-Pugh (correlation 

coefficient 0.219; P < 0.001) and MELD 

scores (correlation coefficient 0.207; P < 

0.001) in patients with cirrhosis. They also 

reported that the AUROC of D-dimer level 

for predicting the in-hospital mortality of 

liver cirrhosis was 0.729 (P < 0.0001), 

while the best cut-off D-dimer value was 

280 ng/ml, with a sensitivity of 86.84% 

and a specificity of 49.17% (9). Our study 

on pediatric patients showed a higher level 

of D-dimer as the best cut-off compared 

with their adult population, but also with 

greater specificity.  

Our findings indicate the prognostic value 

of the D-dimer level in pediatric patients 

with liver cirrhosis. Although we identified 

an accurate cut-off point, our AUROC was 

0.777, meaning that this prognostic value 

may be moderate. The major advantage of 

the current study was its prospective 

nature, which minimizes patient selection 

bias. However, considering that a small 

number of patients were included in the 

study, bias may still affect our results.  

5- CONCLUSION 

In conclusion, higher D-dimer levels 

predicted an increased 90-day mortality 

risk due to liver cirrhosis in pediatric 

patients. Further prospective cohort studies 

with a greater number of enrolled cases are 

thus warranted to confirm the present 

findings. Interestingly, we found no 

correlation between higher D-dimer levels 

and PELD/MELD scores, which should be 

reevaluated in upcoming studies. 
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