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A hemodialysis patient with Mycobacterium
avium complex pericarditis in which
remarkable presepsin elevation was not
accompanied by procalcitonin elevation
Jun Shiota

Abstract
Background: The application of presepsin for diagnosing infections in hemodialysis (HD) patients has not been
confirmed yet. In addition, whether presepsin can detect atypical mycobacterial infection or not remains unknown.
Case presentation: We describe the case of a 66-year-old male HD patient with pericardial tamponade.
Mycobacterium avium complex (MAC) was identified from a culture of pericardial effusion. The patient showed a
clinical improvement after approximately 1 year without the administration of antibiotics. Remarkably, high plasma
presepsin values were observed without an increase in serum procalcitonin values. The patient’s presepsin values
decreased after the treatment of MAC induced pericarditis.
Conclusions: We found a HD patient with mycobacterium avium complex pericarditis with remarkable presepsin
elevation unaccompanied by PCT elevation.
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Background
Although Mycobacterium avium complex (MAC) bacilli
show low virulence, even immunocompetent individuals
can be infected, suggesting some need for caution in
hemodialysis (HD) patients. Because MAC easily acquires antibiotic resistance, antibiotics are not necessarily used, and spontaneous remission can be expected [1,
2]. In case of pulmonary MAC infection, the disease activity can be monitored by sputum culture; however, a
biomarker is desired for monitoring MAC infection, the
pathogen of which cannot easily be detected. Therefore,
a biomarker that reflects the activity of the immune response in real-time at the focus of MAC infection might
be useful for confirming the amelioration of MAC

infection. Presepsin (P-SEP) is an N-terminal fragment
of CD14 that is expressed on the cell surface of macrophages/monocytes and its concentration in the blood
increases in association with phagocytosis by macrophages/monocytes [3, 4]. In contrast, procalcitonin
(PCT) is released from various cells other than
macrophages/monocytes during stimulation by proinflammatory cytokines [5]. In the present case report,
we describe the case of an HD patient, who developed
cardiac tamponade and who showed spontaneous improvement after pericardial drainage without antibiotics.
The patient revealed remarkable high plasma P-SEP
levels unaccompanied by increased serum PCT levels
during the clinical course of MAC pericarditis.
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Case presentation
We describe the case of a 66-year-old male HD patient
with diabetes mellitus. He complained cough and shortness of breath from October 2018 and was hospitalized
due to cardiac tamponade from December 1, 2018. Nine
hundred milliliter of pericardial effusion was removed by
pericardial puncture. Laboratory data showed white
blood cell count of 9166/μL, high-sensitivity C-reactive
protein (hsCRP) 13.50 mg/dL, LD 239 IU/L, TP 7.4 g/dL,
and Alb 3.0 g/dL. Human immunodeficiency virus (HIV)
serology was negative. The bloody pericardial effusion
was exudative (LD, 866 IU/L; TP, 5.7 g/dL; Alb, 2.5 g/
dL), with a white blood cell count of 4320/μL (lymphocyte dominant 53.5%). Cytological examination revealed
no malignancy. MAC was identified in a pericardial effusion culture, but not in a blood culture (Table 1). Physical examination revealed no lymphadenopathy, skin
lesion, or joint swelling. Computed tomography revealed
no lung abnormality. On the other hand, three-vessel
disease (no. 1 100 %, no. 5 75 %, no. 6 90 %, no. 11 90
%) was diagnosed based on the coronary angiography
findings, and coronary artery bypass grafting was performed on December 26, 2018. Intraoperative findings
demonstrated severe adhesion of the pericardium and
hypertrophy of the epicardium. The pathological examination of the pericardium revealed severe fibrous thickening without granulomas. The postoperative clinical
course was uneventful. Considering the emergence of
antibiotic-resistant bacteria and the possibility of natural
healing, no antibiotics were administered after the
Table 1 Laboratory findings
Blood

Pericardial effusion

Complete blood count
WBC

Laboratory examination

9160 /μL
4

LD

866 IU/L

RBC

318 x 10 /μL

TP

5.7 g/dL

Hb

9.3 g/dL

Alb

2.5 g/dL

Ht

29.7 %

WBC

Plt

19.5 x 104 /μL

Immunology

Mycobacterium culture

hsCRP

13.50 mg/dL

HBs-Ag

(-)

HCV-Ab

(-)

RPR (Syphilis)

(-)

HIV-Ab

(-)

Chemistry
LD

239 IU/L

TP

7.4 g/dL

Alb

3.0 g/dL

Mycobacterium culture
Negative

4320 /μL
Lymphocytes 53.5 %

Mycobacterium avium complex
Cytology
No malignancy
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diagnosis of MAC pericarditis. On the postoperative day
27 (2019/1), the pre-HD serum PCT value (CLEIA,
Lumipulse Presto Brahmus PCT, FUJIREBIO, Tokyo,
Japan) was 0.35 ng/mL, which is approximately 7 times
the reference value in healthy individuals (97.5 percentile: 0.05 ng/mL), while the pre-HD plasma P-SEP value
(CLEIA, STACIA CLEIA Presepsin, LSI Medience,
Tokyo, Japan) was 14100 pg/mL, which is approximately
50 times the reference value in healthy individuals (95
percentile 314 pg/mL). From January to September 2019,
the patient’s plasma P-SEP values remained very high
without an increase in PCT. Thereafter, the plasma PSEP values decreased, and at the same time, his serum
MAC antibody titer (EIA, Capilia MAC Ab ELISA,
TAUNS Laboratories, Shizuoka, Japan) was 0.5 U/mL
(negative) (Fig. 1). Although the pre-HD serum hsCRP
increased for 1 month after operation with the peak
value of 15.99 mg/dL, thereafter, it decreased bellow
1.00 mg/dL from March 2019 (Fig. 1). Small amount of
pericardial effusion was found by echocardiography at
June 2019. In addition, activation of Epstein-Barr virus
(EBV) or cytomegalovirus (CMV) was considered
unlikely because a laboratory examination revealed the
following results: EBV-VCA-IgG [FA], X20; EBV-VCAIgM [FA], X10 >; EBV-EADR-IgG [FA], X10 >; EBVEBNA [FA], X40; EBV nucleic acid quantification (white
blood cell), not detected; and CMV pp65 antigen C10,
C11, negative. A bone marrow examination showed no
evidence of hemophagocytic syndrome.

Discussion and conclusions
MAC pericarditis has been reported mainly in patients
with HIV infection [6, 7], but immunocompetent subject
can also be infected [8, 9]. To the best of our knowledge,
this is the first case report of MAC pericarditis in a HD
patient.
In the present case of MAC pericarditis, the remarkable increase in plasma P-SEP may reflect the phagocytosis and digestion of MAC by activated macrophages/
monocytes. No granulomas were found in the epicardium, in contrast to the severe adhesion of the pericardium, suggesting that MAC infection was only located
within the pericardium. Thus, it was inferred that the removal of pericardial effusion powerfully supported the
MAC infection control by the patient’s immune response via the reduction of the bacterial burden. Kitada
et al. [10] demonstrated a patient of 61-year-old female
patient with pulmonary MAC disease undergone lung
lobectomy whose serum MAC antibody titer decreased
after operation. Although MAC antibody titers are determined not only by the disease activity but also by an individual’s immune response, MAC antibody titers could
be a useful indicator of the disease activity in some individual patient [11]. In the present case of MAC
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Fig. 1 The clinical course. The plasma presepsin (P-SEP), serum procalcitonin (PCT), and high-sensitivity C-reactive protein (hsCRP) levels after the
removal of pericardial effusion containing Mycobacterium avium complex (MAC) are indicated. Although the serum PCT levels did not change
throughout the clinical course, the plasma P-SEP levels remained very high until the patient’s serum MAC antibody titer was negative. After the
perioperative period with a peak level of 15.99 mg/dL, hsCRP remained below 1.00 mg/dL

pericarditis, MAC antibody-negative might at least be
consistent with decreased immune response, because the
decreased plasma P-SEP levels probably reflect suppressed phagocytosis and digestion against MAC by
macrophages/monocytes.
Because the serum PCT and plasma P-SEP levels increase with the deterioration of the renal function [12],
reference values have not been established for HD patients without infection. The previously reported preHD PCT levels in patients without infection are approximately 0.17–0.79 ng/mL (median) and 0.20–0.50 ng/mL
(mean) [13–18]; thus, the PCT levels did not increase at
all in the present case (Table 2). On the other hand, the
previously reported pre-HD P-SEP levels in patients
without infection are approximately 1434–1510 pg/mL
(median) and 1327 pg/mL (mean) [12, 19–22]; thus, the

patient showed persistently high P-SEP levels from January to September 2019 (Table 2, Fig. 1). In contrast, the
patient’s serum MAC antibody titer was negative when
the plasma P-SEP level was decreasing, suggesting that
the increase in the P-SEP levels reflected the disease activity in this case of MAC infection.
The hypothesized mechanism by which the serum
PCT levels were not increased while MAC pericarditis
was controlled by the immune response is as follows.
MAC infection of the pericardium is first incorporated
into macrophages/monocytes; however, MAC has strong
resistance against phagocytosis and digestion. Macrophages/monocytes therefore induce the production of
interferon-γ (IFN-γ) from NK cells or the type 1 helper
T (Th 1) cells which were received antigen presentation
via IL-12, which is secreted from macrophages/

Table 2 PCT and P-SEP values of present HD patient and previously reported HD patients without infection
N

Assay

Serum PCT, ng/mL

Ref.

N

Assay

Plasma P-SEP, pg/mL

Ref.

123

ECLIA

median 0.23

13

17

CLEIA

median (IQR) 1434 (1171–1891)

19

89

ECLIA

mean ± SD 0.23 ± 0.25
median(range) 0.17 (9.05–1.73)

14

10

CLEIA

median (IQR) 1305 (814–1858)

20

20

ELFA

mean ± SD 0.50 ± 0.49

15

20

CLEIA

median (IQR) 1510 (1205–1810)

21

48

ECLIA

median (5th–95th percentile) 0.17 (0.090–0.824)

16

98

CLEIA

mean ± SD 1327 ± 914

22

13

CLEIA

median (IQR) 1160 (1070–1400)

12

CLEIA

19000–12100 (2019/1~2019/9)

61

ECLIA

mean ± SD 0.20 ± 0.14

17

23

IFA

median (95% CI) 0.79 (0.45–0.99)

18

CLEIA

0.17–0.35

PCT procalcitonin, P-SEP presepsin, HD hemodialysis, MAC Mycobacterium avium complex, ECLIA electrochemiluminescence immunoassay, ELFA enzyme-linked
fluorescent assay, IFA immunofluorescence assay, SD standard deviation, CI confidence interval, IQR interquartile range
The data of the last line indicate the PCT and P-SEP values in the present case report. All other values pertain to cases involving HD patients without infection
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monocytes, resulting in the further reinforcement of the
phagocytic activity of the macrophages/monocytes [23].
Although PCT is produced by various cells, including
adipocytes, in response to stimulation with proinflammatory cytokines released from the focus of infection, the production of PCT is definitely suppressed by
IFN-γ [5]. Thus, the serum PCT levels do not increase
in accordance with the process of phagocytosis and digestion. It appears that where culture specimens cannot
be obtained, the disease activity of MAC infection may
be monitored by the simultaneous measurement of the
PCT and P-SEP levels.
This report has limitations. First, serum MAC antibody titter was not measured before pericardial drainage
and operation which remove bacterial burden. Second,
serum IFN-γ levels were not measured in the present
case report, but Burgess LJ et al. [24] demonstrated that
the IFN-γ levels of pericardial effusion can be a reliable
indicator of tuberculous pericarditis. Third, more cases
need to be accumulated for the utility of P-SEP in evaluating MAC pericarditis activity.
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