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26 Abstract
27 Objective/background: A decision about the need for antimicrobial therapy in a patient with
28 febrile neutropenia after hematopoietic stem cell transplantation (HSCT) is often complicated
29 because of the low frequency of culture isolation and reduced clinical manifestation of infec-
30 tion. Usefulness and choice of sepsis biomarkers to distinguish bloodstream infection (BSI) from
31 other causes of febrile episode is still argued in HSCT recipients in modern epidemiological sit-
32 uations characterized by the emergence of highly resistant gram-negative microorganisms. In
33 this study a comparative analysis of diagnostic values of presepsin, procalcitonin (PCT), and
34 C-reactive protein (CRP) was performed as sepsis biomarkers in adult patients after HSCT in
35 a condition of high prevalence of gram-negative pathogens.
36 Methods: A prospective observational clinical study was performed at the Center of Hematol-
37 ogy and Bone Marrow Transplantation in Minsk, Republic of Belarus. The biomarkers (presepsin,
38 PCT, and CRP) were assessed in a 4-hour period after the onset of febrile neutropenia episode in
39 adult patients after HSCT. Microbiologically-confirmed BSI caused by a gram-negative pathogen
40 was set as a primary outcome.
41 Results: Clinical and laboratory data were analyzed in 52 neutropenic patients after HSCT aged
42 18–79 years. Out of the biomarkers assessed, the best diagnostic value was shown in presepsin
43 (area under the curve [AUC]: 0.889, 95% confidence interval [CI]: 0.644–0.987, p < .0001) with
44 75% sensitivity and 100% specificity, then in PCT (AUC: 0.741, 95% CI: 0.573–0.869, p = .0037)
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45 with 62% sensitivity and 88% specificity. The optimal cut-off value for CRP was set as 165 mg/L,
46 while it had an average diagnostic value (AUC: 0.707, 95% CI: 0.564–0.825, p = .0049) with low
47 sensitivity (40%) and should not be routinely recommended as a biomarker in adult patients
48 with suspected BSI after HSCT.
49 Conclusion: Presepsin may be recommended in adult patients with suspected gram-negative
50 BSI after HSCT as a possible additional supplementary test with a cut-off value of 218 pg/
51 mL. PCT is inferior to presepsin in terms of sensitivity and specificity, but still shows a good
52 quality of diagnostic value with an optimal cut-off value of 1.5 ng/mL. CRP showed an average
53 diagnostic value with low sensitivity (40%) and should not be routinely recommended as a bio-
54 marker in adult patients with suspected BSI after HSCT in a condition of high prevalence of
55 gram-negative pathogens.
5657 � 2016 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd. This is an
58 open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
59 nd/4.0/).

60

61 Introduction

62 Bacterial bloodstream infections (BSI) are still one the lead-
63 ing causes of infectious complications after hematopoietic
64 stem cell transplantation (HSCT), occurring in approxi-
65 mately 5–10% of autologous and 20–30% of allogeneic HSCT
66 recipients [1]. Despite this, an improved level of supportive
67 care mortality rate due to BSI remains significant, with it
68 being 24–40% in allogenic HSCT [2–6]. Traditional diagnosis
69 of BSI includes results of culturing techniques. Positive
70 blood culture is known to be the most certain method of
71 diagnosis, but it has a number of limitations. For instance,
72 in a large percentage of patients it remains negative despite
73 the typical clinical presentation of sepsis [7]. The other
74 issue of standard culturing techniques is that it still takes
75 significant time for the laboratory to give the results to
76 the doctor. It is well known that the adequate and on-
77 time prescribed antimicrobial therapy is key to success in
78 patients with BSI [8]. But there are a number of cases when
79 it is not clear whether the febrile episode in a concrete
80 patient is a symptom of BSI or if the patient has any other
81 cause (e.g., viral or fungal infection, reaction to
82 chemotherapy infusion, or reactivation of hematologic dis-
83 ease). In patients receiving HSCT the consequences of BSI
84 may be dramatic, taking into account the level of immuno-
85 suppression caused by high-dose chemotherapy and total
86 body irradiation. The other issue, which may affect the
87 early diagnosis of BSI in HSCT patients, is the possibility of
88 having a potentially fatal BSI with mild clinical symptoms
89 of infection in such patients; though, the clinical signifi-
90 cance of sepsis biomarkers increases in HSCT recipients.
91 Among the widely used biomarkers which have been
92 studied in neutropenic patients are procalcitonin (PCT), C-
93 reactive protein (CRP), and interleukin-6 [9–11]. Despite
94 this fact, the use of biomarkers in neutropenic patients
95 remains a controversial question. For instance, the guideli-
96 nes of the Infectious Diseases Society of America does not
97 include the use of biomarkers in their recommendations
98 [12]. However, the existing studies are based on small sam-
99 ples of patients receiving HSCT in a total group of neu-

100 tropenic patients, so there is not enough data to be sure
101 about the diagnostic and clinical significance of those
102 biomarkers in HSCT recipients [13,14]. Previously it was
103 shown that biomarkers are not equally effective in special

104groups of patients; however, important differences in diag-
105nostic characteristics of presepsin were shown in patients
106with advanced forms of acute kidney injury and in patients
107on hemodialysis, which served as a need for different cut-
108off values in such patients [15,16]. Furthermore, there is
109no compelling information concerning the usefulness of pre-
110sepsin in adult patients after HSCT, and there is a practical
111need for results of a comparative analysis of diagnostic
112parameters for PCT, CRP, and presepsin in HSCT recipients
113[17,18]. The continuing emergence of gram-negative patho-
114gens as a cause of BSI affects transplant centers worldwide,
115so the use of biomarkers in patients after HSCT should be
116reevaluated according to this recent shift from gram-
117positive microorganisms [3,19,20]. Therefore, it is impor-
118tant to assess and compare the diagnostic value of pre-
119sepsin, PCT, and CRP as early biomarkers of a gram-
120negative bacterial BSI in HSCT recipients.
121The main objective of the study was to identify the diag-
122nostic value of presepsin, PCT, and CRP and perform a com-
123parative analysis of those biomarkers in a group of HSCT
124recipients with gram-negative bacterial BSI.

125Methods

126Study setting and design

127The Republican Center for Hematology and Bone Marrow
128Transplant is located on the base of the City Clinical Hospi-
129tal in Minsk, Belarus. The center has more than 150 beds
130including a Department of Bone Marrow Transplant and
131Intensive Care Unit for patients with various hematological
132diseases, with patients preparing and undergoing HSCT. It
133also includes a microbiology laboratory, laboratory of bone
134marrow separation and freezing, laboratory of cellular
135biotechnology, HLA-typing laboratory, and clinical diagnos-
136tics laboratory. The study was approved by the Institutional
137Research Ethics Committee of the hospital, and informed
138consent was taken from the included patients.
139Data relating to age, sex, date, and type of transplanta-
140tion, conditioning chemotherapy regimen, microorganisms
141isolated from blood, and antibacterial therapy were
142prospectively collected in hematopoietic stem cell recipi-
143ents in this observational clinical study. There were 52 adult
144patients who had undergone autologous or allogeneic HSCT
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