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Abstract. Assessing the biochemical parameters in patients with pulmonary embolism (PE), deep vein 

thrombosis (DVT) or both brings complimentary information for the cardiovascular (CV) and death 

risk stratification. The purpose of the study was to evaluate the association between biochemical 

parameters and PE, DVT or both. The study was prospective, conducted over a 12-month period and 

included 151 patients diagnosed with PE, DVT or both pathologies. These patients were extensively 

analysed taking into account biochemical parameters associated with the above-mentioned 

pathologies. Mean age was 59.23 ± 18.22 years and 55% were women. 38.40% patients had PE, 

48.30% had DVT and 13.20% had both pathologies. GFR upon admission was strongly negatively 

associated with age, r(148)= -0.75, p<0.01, intra-hospital death r(148)= -0.18, p=0.02 and with AST 

levels r(144)= -0.21, p=0.01 and positively statistically significant with the number of days of 

hospitalization r(8)= +0.79, p=0.0. Moreover, for one unit decrease in GFR the number of days of 

hospitalization decreased with 0.231. Moreover, AST correlated with intra-hospital death r(146)= 

0.25, p<0.01, creatinine upon admission r(144)= 0.24, p<0.01, urea upon admission r(143)= 0.16, 

p=0.04 and glucose levels r(139)= 0.19, p=0.02, but negatively associated with GFR upon admission 

with r(144)= -0.21, p=0.01; for each one unit decrease of GFR there was an increase in AST levels by 

0.21. Also there was a significant correlation between the thrombolysis therapy and the number of 

days of hospitalization r(151)= 0.21, p<0.01 and between positive inotropic support and intra-hospital 

death with r(151)= 0.27, p<0.01. In patients with PE, DVT or both, renal function, AST levels and the 

number of days of hospitalization were associated with an increased risk of death, especially in 

patients with PE ± DVT.  
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1.Introduction 
Venous thromboembolism (VTE), clinically presenting as deep vein thrombosis (DVT) or 

pulmonary embolism (PE), is globally the third most frequent acute cardiovascular syndrome after 

myocardial infarction and stroke [1]. Annual incidence rates for PE range from 39-115 per 100.000 

population. The incidence of VTE is almost eight times higher in individuals aged ≥ 80 years than in 

the fifth decade of life [2-3]. Incidence is steadily increasing because of the population ageing, the 

higher prevalence of comorbidities associated with VTE such as obesity, heart failure and cancer, and 

the improved sensitivity and widespread use of imaging tests to detect VTE [1-4]. VTE is associated 

with substantial morbidity and mortality. Although the 30-day mortality rate after PE is decreasing 

[5,6], about 20% of patients with PE still die before diagnosis or shortly after, particularly if PE is 

associated with haemodynamic instability [7]. On long term, VTE is a chronic disease and about 30% 

of all patients present recurrence within 10 years [8,9].  
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The evaluation of the biochemical parameters is very important both for clinical and subclinical 

disease [10]. In case of PE and DVT, the biochemical parameters can estimate the risk of bleeding or 

death in patients treated with different therapy agents and should be evaluated for dose adjustment for 

all administrated drugs. The evaluation of renal function is mostly recommended since it shows a 

correlation with the risk of bleeding, fatal bleeding or fatal PE [11-15] and is recommended before 

starting an anticoagulant therapy [1,14]. On the other hand, liver function is as important as the renal 

function in VTE patients because it is associated with increased hospital length of stay [16-18] and 

cost [19], leading to increased health care burden, in addition to worsening patient outcomes [16,20]. 

The aims of the current study were to assess the biochemical parameters in patients with PE and 

DVT and to identify the main biochemical parameters associated with a prognostic role for the risk of 

death in this population. 

 

2. Material and methods 
The current study was prospective, conducted over a 12-month period and included 151 patients 

diagnosed with DVT, PE or both. These patients were extensively analysed taking into account 

biochemical parameters associated with the pathologies presented in our study. Patients have been 

diagnosed with PE and DVT according to the current guidelines [1]. All patients signed an informed 

consent for inclusion in the study. 

The exclusion criteria were: the refusal of patients to participate in the study; the presence of a 

cancer in terminal stage; major cardiovascular complications (myocardial infarction, stroke, cardiac or 

peripheral revascularization).  

The following biochemical parameters have been assessed: haemoglobin (Hb), haematocrit (Ht), 

platelets, glucose level, total cholesterol and its fractions (HDL-cholesterol and LDL-cholesterol), 

triglycerides, hepatic function (AST and ALT) and renal function characterised by levels of urea, 

creatinine and glomerular filtration rate (GFR) upon admission and discharge. Moreover, we assessed 

the age, gender, the body mass index (BMI), smoker status and alcohol consumption, as well as 

hemodynamic parameters: systolic blood pressure – SBP, diastolic blood pressure – DBP and heart 

rate – HR upon admission and discharge. Also, we were interested in the treatment followed by 

patients during the hospitalization period as well as the number of days that were inpatient before 

proper discharge or death. 

Statistical analysis was performed in SPSS 22.0. The existence of a relationship   between variables 

was evaluated using Pearson correlation coefficient and linear regression equation were conducted to 

observe how two or more variables vary between them.  Descriptive data is presented as mean ± 

standard deviation. A p value <0.05 was considered statistically significant. 

 

3.Results and discussions 
The patients mean age was 59.23 ± 18.22 years and 55% of them were women. 38.40% patients in 

our group had PE (55.17% being women), 48.30% patients had DVT (57.53% being women) and only 

13.20% patients had both PE and DVT (45% being women).  

Regarding the biochemical parameters, a series of tests were applied to evaluate the variation of 

these parameters within the three studied groups. The main characteristics of the study group and a list 

of statistically significant correlations of parameters obtained by a series of ANOVA tests is 

highlighted in table 1. 

 

Table 1. The main characteristics of the study group 

Group profile 
Results 

All patients PE DVT PE + DVT p value 

Age (years) 59.23±18.22 67.56±14.12 54.22±18.60 58.12±20.67 <0.01 

Days of hospitalization 10.72±5.14 10.34±3.81 10.66±4.41 12.93±4.00 0.30 

BMI (kg/m2) 28.09±5.59 28.92±5.64 27.35±5.76 28.35±4.71 0.32 

Hb (g/dl) 12.91±2.09 12.80±2.12 12.82±2.22 13.52±1.36 0.37 
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Platelets (/µl) 253.380±10.068 235.017±89.454 274.535±10.947 230.421±86.245 0.04 

Creatinine upon 

admission (mg/dl) 
0.91±0.32 1.03±0.37 0.82±0.24 0.87±0.31 <0.01 

Urea upon admission 

(mg/dl) 
41.17±22.54 50.09±29.16 34.72±15.01 39.32±14.77 <0.01 

GFR upon admission 

(ml/min/1.73m2) 
83.27±26.21 70.21±24.19 92.50±24.19 87.49±24.12 <0.01 

Creatinine upon 

discharge (mg/dl) 
0.92±0.294 0.97±0.29 0.85±0.24 0.93±0.41 0.33 

Urea upon discharge 

(mg/dl) 
40.40±20.95 44.50±25.14 34.89±15.71 42.33±15.90 0.09 

GFR upon discharge 

(ml/min/1.73m2) 
78.35±25.49 70.90±24.16 84.48±26.06 86.28±23.73 0.08 

Glucose (mg/dl) 119.11±41.48 128.18±44.33 115.46±42.76 109.65±20.74 0.12 

Total cholesterol 

(mg/dl) 
182.12±51.26 169.31±48.01 191.52±47.12 184.88±67.95 0.07 

HDL-cholesterol 

(mg/dl) 
41.92±13.76 38.61±11.44 45.04±14.98 37.89±13.65 0.03 

LDL-cholesterol 

(mg/dl) 
121.33±42.13 119.86±43.82 123.25±37.68 119.91±52.58 0.34 

Triglycerides (mg/dl) 141.45±90.22 141.07±98.14 137.92±89.49 156.22±73.70 0.75 

AST (U/l) 25.98±25.78 36.27±37.55 22.76±12.86 20.58±9.83 <0.01 

ALT (U/l) 31.87±36.15 39.93±47.94 26.88±28.18 25.80±14.95 0.09 

 

There was a significant difference among the three groups regarding age, F(2,148)=8.71, p<0.01, 

platelets F(2,145)=3.11, p=0.04 and HDL-cholesterol with F(2,113)=3.49, p=0.03. Also, the same 

difference was obtained for AST, F(2,143)=5.38, p<0.01 and the renal function characterized by 

creatinine upon admission F(2,145)=7.90, p<0.01, urea upon admission F(2,144)=8.11, p<0.01 and 

GFR upon admission F(2,145)=13.83, p<0.01.  

Analysing the results, both creatinine and urea levels at admission were much higher in case of PE 

patients compared to the other two groups, result confirmed by the low level of GFR at admission in 

these patients. Moreover, the AST levels were significantly higher in PE patients than in the other two 

groups. 

A Pearson r correlation was conducted to examine the relationships between the biochemical 

parameters in our study group. Age was positively significant associated with creatinine upon 

admission r(148)= 0.39, p<0.01, creatinine upon discharge r(68)= 0.43, p<0.01, urea upon admission 

r(147)= 0.44, p<0.01 and urea upon discharge r(68)= 0.38, p<0.01. With glucose levels the results 

were similar, r(144)= 0.24, p<0.01, but was associated in a negative way with number of platelets 

r(148)= -0.23, p<0.01 and GFR upon admission r(148)= -0.70, p<0.01. 

Urea on admission was negatively related to number of days of hospitalization, r(147)= -0.21, 

p<0.01, number of days of hospitalization till the patient died r(8)= -0.78, p=0.02 and levels of total 

cholesterol r(123)= -0.18, p=0.04 but was positively statistically significant associated with intra-

hospital death, r(147)= +0.25, p<0.01 and AST levels r(143)= 0.16, p=0.04. Urea upon admission was 

strongly positively associated with creatinine upon admission with r(147)= +0.69, p<0.01.  

Taking into account the renal function changes we observed that GFR upon admission was strongly 

negatively associated with age, r(148)= -0.75, p<0.01, intra-hospital death r(148)= -0.18, p=0.02 and 

with AST levels r(144)= -0.21, p=0.01 but was positively statistically associated with the number of 

days of hospitalization till the patient death r(8)= +0.79, p=0.01. Advancing with the relationship 

between GFR upon admission and number of days till the patient death (5.29% of our patients died) a 

linear regression equation was performed on one scatterplot and the results were y= -7.08+0.23*x with 

an 𝑟2for this equation of 0.63. This means that for one unit increase in GFR the number of days of 

hospitalization increase with 0.231. More information about this relation can be observed in figure 1.  
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Figure 1. The relationship between GFR upon admission  

and the number of days till the inpatient death 

 

AST was positively and statistically significant associated with intra-hospital death with r(146)= 

0.25, p<0.01 and, in the same line, it was positively and statistically significant associated with 

creatinine upon admission r(144)= 0.24, p<0.01, urea upon admission r(143)= 0.16, p=0.04 and 

glucose levels r(139)= 0.19, p=0.02 but negatively and statistically significant associated with GFR 

upon admission with r(144)= -0.21, p=0.01. An interesting result was the negative significant 

association of AST with total cholesterol with an r(123)= -0.23, p=0.01.  

Further on, a linear regression equation was conducted to observe the influence of AST levels 

compared to the GFR on our study group. The regression equation was y= 45.50 - 0.21*x with an 

𝑟2for this equation of 0.04 which means that for each one unit of decrease of GFR levels there is an 

increase by 0.21 in AST levels. More information about this relation can be seen in figure 2. 

 

 
Figure 2. The relationship between GFR upon admission and AST levels 

 

Analysing the drug treatment given to the patients, there was a positive and statistically significant 

correlation between the therapy with thrombolysis and the number of days of hospitalization r(151)= 

0.21, p<0.01 as well as a relationship, in the same way, between positive inotropic support and intra-

hospital death with r(151)= 0.27, p<0.01. 

 We also carried out a series of independent t tests to reveal biochemical parameters associated 

with a prognostic role for death in our group. The renal function, total cholesterol, AST levels, number 
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of platelets and the hospitalization days were associated with an increased risk of death. More 

information can be seen in table 2.  

 

Table 2. Biochemical parameters associated with high risk of mortality 
Parameters Inpatients alive Inpatients death p value 

Number of days of hospitalization 10.96±4.03 7.13±4.48 0.01 

Platelets (/µl) 258.151±99.608 175.125±98.230 0.02 

Urea upon admission (mg/dl) 39.72±20.24 52.50±25.84 0.01 

Last urea value (mg/dl) 37.94±17.72 64.01±6.57 <0.01 

GFR upon admission (ml/min/1,73m2) 84.47±25.90 68.48±24.20 0.02 

Last GFR value  (ml/min/1,73m2) 80.26±25.01 50.13±13.25 0.01 

Total cholesterol (mg/dl) 184.70±50.85 132.50±32.27 0.01 

AST (U/l) 26.01±23.94 60.57±40.21 0.01 

 

In this study we aimed to analyse the modifications of biochemical parameters in 

thromboembolism pathologies like PE, DVT or patients who had both PE and DVT. 

 By analysing our results both creatinine and urea levels at admission were much higher in case of 

PE patients compared to the other two groups, result confirmed by the low level of GFR at admission 

in these patients. Several studies investigated the potential link between VTE and altered renal 

function. Cook et al. reported that 22.1% of VTE patients had a creatinine clearance (CrCl) <60 

ml/min [21], but the RIETE register (Registro Informatizado de la Enfer-medad TromboEmbólica) 

showed that this prevalence was increased over time, with 12.3% of VTE patients having a CrCl < 60 

ml/min in 2006 and 18.3% in 2013 [22]. Therefore, there was an increase of 6% in 7 years between the 

two publications. Moreover, in our study, by applying a series of independent t tests to reveal 

biochemical parameters associated with a prognostic role in the risk of death, the modified renal 

function (CrCl < 70 ml/min/1,73m2) was associated with a higher risk of death. Other studies have 

shown that the relationship between modified renal function and VTE was in „both directions”. The 

LITE (Longitudinal investigation of thromboembolism etiology) study showed that among 19.073 

patients followed for 12 years, altered renal function was a risk factor for VTE [23]. Moreover, the risk 

appeared to be higher at a GFR below 75 ml/min/1,73m2. Another study confirmed that the increased 

risk for VTE started for a relatively high value of GFR. In this study, the risk appeared when the GFR 

reached 88 mL/min/1.73m2 in a pooled analysis of 5 prospective studies that included 95.154 patients 

[24]. In our study the GFR on admission was significantly lower in non-survivors than in survivors 

(68.48 ± 24.20 vs 84.47 ± 25.90  mL/min/1.73m2, p=0.02) and a similar result was obtained by Maciej 

Kostrubiec et al. on 2.845 patients (64 ± 34 vs. 75 ± 3 mL/min/1.73m2, p<0.0001) who concluded that 

GFR calculation should be implemented in the risk assessment of acute PE [25].  

Moreover, in the clinical trial published by Maciej K. on 232 patients, the authors concluded that 

50% of patients with acute PE had a moderate impaired renal function on admission and “persistent” 

renal dysfunction indicated a high mortality rate [26]. Regarding the recurrence of VTE and the 

relation with renal dysfunction, Yoshiaki T. et al. published results from the COMMAND VTE 

Registry where GFR < 60 ml/min/1,73m2 was independently associated with increased risk for 

recurrent VTE (adjusted HR 1.55, 95% Cl 1.15-2.08) while the risk for recurrent VTE was further 

increased as GFR decreased [27]. 

AST was positively and significant associated with intra-hospital death, creatinine upon admission, 

urea upon admission and is considered to be associated with a high risk of mortality in patients with 

both PE and DVT. In the study conducted by Aslan et al. on 107 acute PE patients, the results showed 

that the transaminase levels were higher in patients with acute PE, especially in severe hypoxic 

patients compared to mild hypoxic patients, the results being associated with a higher risk of mortality 

in this type of patients [28]. The mechanism of liver injury is probably ischemic due to shock, resulting 

in low blood flow to the liver and leading to liver cell necrosis [29]. In another study of patients with 

hypoxic hepatitis, all cases had evidence of a cardiac disorder, with 94% having right-sided heart 

failure, the same mechanism that is encountered in PE [30]. 
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Nonetheless, there are some limitation of our study. There was a relatively small number of 

patients (n=151), but the current results may be of future perspective for group enlargement. Secondly, 

in our patient assessment we did not measure other parameters as the O2 levels or the haemodynamic 

impact markers as D-Dimers, NT-proBNT or troponin which can precisely classify the VTE patient 

risk. 

 

4.Conclusions 
In patients with PE, DVT or both, renal function, AST levels and the number of hospitalization 

days were associated with an increased risk of death. Moreover, both creatinine and urea levels at 

admission were much higher in PE patients compared to the other two groups, results confirmed by the 

lower level of GFR at admission in these patients. Hepatic impairment was severe in patients with both 

PE and DVT. These results highlight the importance of early and careful monitorization of VTE 

patients especially when certain biochemical markers are severely modified. 
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