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Introduction: Infection is the most common life-threatening complication observed after organ 

transplantation and a primary goal in liver transplantation programme is the prevention, early 

detection, and effective treatment of infection. The aim of the present study is to evaluate the role 

of serum procalcitonin(PCT) as an innovative infection parameter in diagnosis and management of 

non-viral infection post living donor liver transplantation. Patients and methods: The study 

enrolled 50 adult recipients of right lobe living donor liver transplantation who were followed up 

post operatively during their hospital stay for 30 ± 14 days (range 13 -74). Clinical, laboratory, 

bacteriological, and histopathological data were analyzed. CRP, PCT, LDH, and WBCs were 

compared in patients with and without infection. Serum PCT was measured  at 1st  and 3rd  post-

operative days to determine its normal pattern after surgical trauma, and at first clinical, laboratory 

or imaging suspicion of infection ( which was confirmed by positive cultures), then after 12 hours, 

then after 48 hours of antimicrobial treatment to correlate its level to the clinical response. Results: 

The cohort consisted of 47 males and 3 females with a mean age of 49.1±8 years (range 19-64). 

Patients were categorized according to bacteriological and histopathological data into infection 

group (n=25) and rejection group (n=25). Among the 25 patients with proven infection only 3(12%) 

patients had normal PCT level , 6 (24%) had PCT level (0.5 – 2 ng/ml), 11 (44%) had PCT level (2 

– 10 ng/ml) , and 5 (20%) patients their PCT levels were very high (> 10 ng/ml). On the other hand 

all the 25 patients with rejection had a PCT level < 2 ng/ml. At cut off value of 2 ng/ml PCT had a 

sensitivity of 64% and specificity of 100% for diagnosis of systemic infection (P  = .0001). 

Laboratory data in infection and rejection groups revealed that the mean total leukocytic count was 

not statistically different between the two groups, however immature (band) form showed a 

significant difference between them, also mean CRP value was (36.96 ± 29.17) in infection and 

(14.16 ± 7.32) in rejection (P< .01) and 18 was the best cut off value of CRP to diagnose infection 

with sensitivity 72% and specificity 68%. (P=.000). As regards PCT levels done after 48 hours of 

antimicrobial treatment, data revealed a significant relation to clinical improvement which was not 

demonstrated with follow up CRP. Conclusion: Both PCT & CRP have the ability for  diagnose 

infection but PCT had higher specificity (100% vs 68%) and only PCT had a prognostic ability 

with early evaluation of treatment response. 
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RECOMMENDATIONS 
 

 Serum PCT is a rapid reliable test for systemic infection with good 

diagnostic and prognostic ability and should be part of bed side 

evaluation of patients with suspected infection.  

 Further large scale studies are needed with close follow up of 

serum PCT in recipients with persistently unexplained high levels 

in the immediate post operative period for more evaluation of its 

significance and relation to mortality. 

 The use of small graft in LDLT should be discouraged as it may be 

associated with earlier and more profound susceptibility to 

infection. Further studies are needed to define the critical limit for 

the graft size. 

 More attention should be directed in post operative management of 

cases with known risk factor for infection as low GRWR. 

 As infection whether viral or bacterial became a global burden, 

more studies are recommended to evaluate a newer biomarkers of 

infection as proadrenomedullin, Neopterin, soluble CD14 subtype,  

leukocyte antisedimentation rate, and endotoxin assays. 
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INTRODUCTION 

he high prevalence of viral hepatitis B and C, and its associated 

chronic complications has led to the need for liver transplantation 

(Chui, et al., 2003). 

 

The shortage of organ donors and the increasing number of patients 

waiting for liver transplantation are serious and difficult problems for 

transplant clinicians (Grazi, 2001). Over the last 10 years, the number of 

patients awaiting liver transplantation has increased more than 15-fold. 

During the same period, the number of liver transplants increased less 

than twofold. The median waiting time has increased dramatically, 

increasing numbers of patients on the waiting list (approximately 10% 

each year) are dying while waiting for a donor liver (Eghtesad, et a., 

2003). 

 

Several innovative techniques have been developed to enlarge the 

utility of the relative constant pool of organs and to meet the growing 

needs of recipients. One recently advanced procedure utilizes a part of the 

liver as an allorgraft. Splitting cadaveric livers for two recipients has 

benefited the pediatric population, but the adult recipient pool has not 

experienced the same benefit (Malago, et al., 2001). 

 

Another approach to enlarge the donor pool is living donor liver 

transplantation (LDLT), an extension of reduced-size liver 

transplantation. (Eghtesad, et al. 2003). It gives an increasing number of 

patients with end-stage liver disease the opportunity for effective 

T
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treatment in the face of a critical shortage of cadaveric organs. (Ryan, et 

al. 2002). 

 

The issue of differentiating patients after liver transplantation with 

severe bacterial sepsis from others with similar non-specific symptoms 

and signs has generated interest in identifying useful laboratory markers 

of infection. The "unconventional" inflammatory markers such as 

fibronectin, interleukin 6, tumour necrosis factor, and β integrins, have 

been used as research tools but not gained widespread acceptance in 

routine practice (De Werra, et al. 1997). 

 

Because the diagnosis of "possible sepsis" has implications for 

antibiotic usage and hospital stay, management strategies have evolved 

based on a combination of clinical and laboratory information. Although 

laboratory markers of infection might aid in differentiating the type of 

infection, opinions vary on the interpretation of tests such as the 

leukocyte count, neutrophil count, and C reactive protein concentration 

(Browne, et al. 1997). 

 

A polypeptide identical to a prohormone of calcitonin, 

procalcitonin, was initially described as a potential marker of bacterial 

disease by Assicot, et al. (1993). Procalcitonin (PCT) is a 116 amino acid 

protein with a sequence identical to that of the prohormone of calcitonin 

(32 amino acids). Under normal metabolic conditions, hormonally active 

calcitonin is produced and secreted in the C-cells of the thyroid gland 

after specific intracellular proteolytic procession of the prohormone 

procalcitonin. In severe bacterial infections and sepsis, however, intact 
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procalcitonin is found in blood. Current research indicates that the origin 

of procalcitonin in these conditions is extra-thyroidal. C-cells of the 

thyroid are not believed to be the source of bacterial infection induced 

PCT. It is synthesized by leukocytes, neurocrine cells of internal organs 

such as the lung and the intestine as well as other cell types including 

macrophages and monocytic cells of various organs (such as liver). 

(Oberhoffer, et al. 1999). It is almost undetectable under physiological 

conditions, but rises to very high values in response to bacteraemia or 

fungaemia, and appears to be related to the severity of infection (Assicot, 

et al., 1993). This response can be duplicated by in vivo endotoxin 

administration, which results in a rapid rise in procalcitonin, paralleling 

that of tumour necrosis factor and interleukin 6 (Dandona, et al. 1994).  

 

Sequential measurements in patients with bacteraemia have shown 

a rapid fall within 48 hours of antibiotic administration (Assocot, et al. 

1993). It has been postulated that procalcitonin measurement might be 

superior to commonly used tests, such as C reactive protein measurement, 

as an aid to the early diagnosis of bacterial sepsis (Raynard, et al. 1997). 

 

The usual signs of sepsis cannot be used to differentiate between 

severe hepatic necrosis and bacterial infection. Procalcitonin (PCT) has 

been reported to be a selective inflammatory marker that rises in bacterial 

infection but not in non-infection related inflammation (Jackson, et al. 

2000). 

 

Kuse, et al. (2000) studied the effect of procalcitonin level in 

differentiation between infection and rejection after liver transplantation 


