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Dear Editor,
Bacterial infection is one of the major causes of mor-

tality in the first two weeks after liver transplantation (LT)
(1). Even in the presence of the gravest bacterial infections,
fever can be absent and other symptoms and signs of in-
fection may only be trivial (2). There are other important
causes of fever 3 - 10 days after LT, including viral infection
and rejection (3, 4).

C-reactive protein (CRP) has been proposed as an early
marker of inflammation. Quantitative measures of this
protein have been used to diagnose a variety of inflamma-
tory diseases, including bacterial infections (5, 6).

In a prospective study at the organ transplantation
center (OTC) in Nemazi hospital, Shiraz, all adult liver re-
cipients from May to September 2015 were evaluated for
possible infections 3 - 10 days after LT. All patients with
fever, new-onset abdominal pain, cough, deterioration
of oxygenation, deterioration of mental status, or new-
onset laboratory abnormalities (increased liver enzymes,
increased BUN, leukocytosis) were evaluated for possible
bacterial infections with chest X ray and cultures from
blood, urine, sputum, and abdominal taps, with Gram
staining of the latter two when appropriate. Patients were
also evaluated for other causes of symptoms, including
hepatic artery thrombosis, cytomegalovirus (CMV), herpes
simplex (HSV) infection, and organ rejection.

The exclusion criteria were known infections (bacte-
rial, fungal, or viral) before transplantation, hemodialysis
before or after transplantation, hepatocellular carcinoma
or cholangiocarcinoma, indications for liver transplanta-
tion other than cirrhosis, and therapy with antithymocyte
globulin (ATG) as an induction immunosuppressive drug.

For all patients, the white blood cell count (WBC) and
CRP level (Biorex Diagnostic Ltd., Antrim Technology Park,

Muckamore, Antrim, United Kingdom) were checked at the
time of the first clinical suspicion of a bacterial infection.

Written consent was obtained from all participants,
and the data were anonymized before the analysis.

During the study period, 188 patients received LT, of
whom 152 were older than 18 years. In 51 patients, there
was clinical suspicion of a bacterial infection, which was
later confirmed in 25 patients. In 36 others, the final diag-
nosis was rejection in five, CMV infection in three, HSV in
five, and no specific cause in 13. Using a CRP cutoff value
of 52 mg/L, there was sensitivity of 68.0% (95% CI 46.5 - 85.1)
and specificity of 80.77% (95% CI 60.6 - 93.4), with a positive
predictive value of 72.4% and a negative predictive value of
77.3% for bacterial infection. The area under the ROC curve
(AUC) was 0.704 (95% CI 0.560 - 0.823) (Figure 1). This AUC
for leukocytosis (WBC > 10,000/µL) in the diagnosis of a
bacterial infection was 0.624 (95% CI 0.477 - 0.756).

There have been reports on post-LT elevated CRP levels
due to surgery, hepatocellular carcinoma, rejection, and vi-
ral infections, but the highest levels have been reported
with bacterial infections (7, 8). This makes CRP an attrac-
tive biomarker for the early detection of sepsis in these pa-
tients (7, 9, 10).

In this study, we attempted to determine a cutoff level
to aid in decision-making for the initiation of antibiotics
in the early post-LT period. At a cutoff value of 52 mg/L, the
AUC was 0.743, which was far better than that of leukocy-
tosis for the diagnosis of bacterial infections. This could
save the patient’s life while reducing the cost of the hospi-
tal stay due to delayed diagnosis of a bacterial infection.

There have been reports on the use of other biomark-
ers for the early detection of sepsis in the post-LT period,
including procalcitonin and interleukin-6 (IL-6) (10). The
former showed a poor correlation with sepsis, and the lat-
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Figure 1. Receiver Operating Characteristic (ROC) Curve for CRP and Bacterial Infections in the Early Post-Liver Transplantation Period

ter is not widely available.
We propose that CRP levels 72 hours after liver trans-

plantation could help physicians diagnose bacterial infec-
tions more rapidly. The dynamics of such increases might
be of interest, as an increasing level within hours might be
more alarming. This needs to be evaluated in further stud-
ies.
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