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Early diagnosis of tuberculous peritonitis in peritoneal dialysis

patients using the T-SPOT test
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Abstract

A 49-year-old man was admitted with peritonitis nine months after starting continuous ambulatory peritoneal dialysis
(CAPD) for kidney failure. Ceftazidime and cefazolin were started. Peritoneal dialysate culture was negative for bacteria,
but antibiotic treatment was continued because peritonitis improved. Twenty days later, the patient was discharged with no
signs of peritonitis. However, 40-day culture of the original peritoneal dialysate detected Mycobacterium tuberculosis, and
peritonitis recurred, leading to readmission. A T-SPOT test was performed and was positive in 4 days. Anti-tuberculosis
therapy was started, which cured the peritonitis. The T-SPOT test may enable early diagnosis of tuberculosis.
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Introduction

Peritonitis is a serious complication in patients on peri-
toneal dialysis. In most cases, the peritonitis is bacterial
and the causative organism is identified within a few days.
Guidelines recommend that tuberculous peritonitis should
be considered when the organism is resistant to antibiot-
ics or when bacteria are undetectable [1]. Tuberculous
peritonitis is a troublesome form of peritonitis because it
is not easily detected in peritoneal dialysis drainage by the
Ziehl-Neelsen stain, and culture of Mycobacterium tuber-
culosis takes a considerable amount of time [1]. Therefore,
tuberculous peritonitis has a low-detection rate, even though
it is reported to account for 1% to 2% or about 4% of cases of
peritonitis. Some articles recommend that peritoneal biopsy
should also be performed if drainage-fluid culture fails to
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detect the organism [2, 3]. In the United States, tuberculous
peritonitis is most commonly found in patients with HIV,
followed by patients on peritoneal dialysis. An evocation
against tuberculous peritonitis has also been made [4].

We experienced a case of peritonitis in which it took
40 days to obtain a positive M tuberculosis culture result
from peritoneal dialysate, but in which the T-SPOT test was
positive within 4 days of the recurrence of peritonitis. We
report on the difficulty of diagnosing tuberculous peritonitis
and the effectiveness of the T-SPOT test for early diagnosis.

Case presentation

A 49-year-old Japanese man was started on continuous
ambulatory peritoneal dialysis (CAPD) for kidney failure
due to autosomal dominant polycystic kidney disease. Nine
months later, he developed mild abdominal pain and cloudi-
ness of peritoneal dialysate and was diagnosed with perito-
nitis and hospitalized. He had no history of tuberculosis.

On admission, he was 176 cm tall and weighed 80 kg. His
temperature was 36.6 °C; pulse, 105 beats/min; and blood
pressure, 119/90 mmHg. He had tenderness and recurrent
pain throughout the abdomen.

Laboratory-test results were as follows: white blood
cell count, 6800/uL; red blood cell count, 454 X 104/pL;
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hemoglobin, 13.4 g/dL; albumin, 2.3 g/dL; serum urea
nitrogen, 70 mg/dL; serum creatinine, 12.1 mg/dL; C-reac-
tive protein (CRP), 9.1 mg/dL; and peritoneal dialysate
cell count, 2305/dL. (segment neutrophils, 64.5%; lympho-
cytes, 6.5%) (Table 1).

At first, we assumed that the patient had bacterial peri-
tonitis and therefore decided to start treatment with anti-
biotics and reexamine treatment after culture results were
obtained. As antibiotic treatment, 1 g/day of ceftazidime
and 2 g/day of cefazolin were administered intravenously
and 0.75 g each of ceftazidime and cefazolin were admin-
istered in each 5-changs CAPD bag. Results of bacterial
and fungal culture of the peritoneal dialysate and blood
culture on admission were negative, but nevertheless, anti-
biotics were continued for 20 days because the peritonitis
was improving. After confirming that the CAPD effluent
cell count and CRP had normalized, we discontinued the
antibiotics and discharged the patient from the hospital.
However, 40-day culture of the CAPD drainage effluent
taken at admission detected M tuberculosis, even though
antimicrobial staining by the Ziehl-Neelsen method was

Table 1 Laboratory findings

negative. The peritonitis recurred, and the patient was
readmitted to the hospital.

At the time of the second admission, the white blood cell
count was 5.0 X 103/pL, CRP was 1.11 mg/dL, the CAPD
effluent was cloudy again, and the peritoneal dialysate cell
count was 1493 cells/dL (segment neutrophils, 52.0%; lym-
phocytes, 13.0%) (Table 1). A T-SPOT test performed on
a serum specimen taken at the second admission yielded
a positive result four days later. Furthermore, a culture of
peritoneal dialysate taken at the time of second admission
was positive for M tuberculosis 30 days later, even though
antimicrobial staining by the Ziehl-Neelsen method was
negative. Sputum culture performed for three consecutive
days did not detect M tuberculosis, and computed tomog-
raphy scan and upper and lower gastrointestinal endoscopy
did not show any abnormalities.

He was diagnosed with tuberculous peritonitis, and on
the day of his second admission, treatment was imme-
diately started with rifampicin 600 mg/day, isoniazid
300 mg/day, pyridoxal 20 mg/day for 9 months, ethambutol
500 mg/2 days, and pyrazinamide 1.7 g/day for 2 months. In

First admission

Second admission Normal range

Blood Total protein 5.9 5.6 6.6-8.1
Alb (g/dL) 23 2.5 4.1-5.1
AST (U/L) 15 12 13-30
ALT (U/L) 11 5 1042
LD (U/L) 206 203 124-222
GGT (U/L) 76 89 13-64
Cre (mg/dL) 12.1 10.8 0.65-1.07
eGFR (mL/min/1.73 m?) 4.1 4.7 >90
UA (mg/dL) 4.6 4.7 3.7-1.0
UN (mg/dL) 72 61 8.0-20.0
Na (mmol/L) 137 139 138-145
K (mmol/L) 39 35 3.6-4.8
Cl (mmol/L) 96 101 101-108
Ca (mg/dL) 8.3 7.9 8.8-10.1
P (mg/dL) 5.1 55 2.7-4.6
CRP (mg/dL) 9.05 1.11 <0.04
WBC (/uL) 6800 5000 3300-8600
RBC (x 10%uL) 4.54 4.61 4.35-5.55
Hb (g/dL) 13.4 139 13.7-16.8
Plt (x 10%/uL) 245 169 158-348
T-SPOT test Not enforced Positive Negative

CAPD drainage White blood cells in the peritoneal dialysis 2305 1493 <50

effluent effluent (/pL)

Segmented neutrophil (%) 64,5 52
Lymphocite (%) 6.5 13

Culture for Mycobacterium tuberculosis

Positive after 40-day
culture

Positive after 30-days culture
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addition, 1 g/day of ceftazidime and 2 g/day cefazolin were
administered intravenously and 0.75 g each of ceftazidime
and cefazolin were administered in each 5-change CAPD
bag. Seven days after initiation of treatment, the abdomi-
nal pain disappeared, the white blood cell count in CAPD
effluent normalized, and CRP decreased. Ceftazidime and
cefazolin were discontinued after 16 days. The patient
wanted to change from CAPD to hemodialysis, so an arterial
venous fistula was created in the left forearm. Hemodialysis
was started 23 days later, and the peritoneal catheter was
removed 32 days after the second admission. The T-SPOT
test was negative one week after starting treatment with
tuberculosis drugs and remains negative 1 year later (Fig. 1).

Discussion

Tuberculous peritonitis has been reported to be the likely
cause of peritonitis when peritoneal dialysis drainage-fluid
culture tests are negative for bacteria or in case of recur-
rent peritonitis. To examine this topic more closely, we per-
formed a literature search to identify articles on tuberculous
peritonitis in patients on peritoneal dialysis.

Hung et al. studied five patients on peritoneal dialysis in
whom tuberculous peritonitis was diagnosed. Lymphocyte
predominance was found in the leukocytes of the ascites
fluid in two patients, and neutrophil predominance, in three.
Detection of M tuberculosis took 6 weeks by culture of
ascites fluid but only 1 week by laparoscopic biopsy. The

First admission

Abdominal pain A

authors reported that early diagnosis of tuberculous perito-
nitis was associated with a better prognosis [5].

Wang et al. studied 35 patients diagnosed with tuber-
culous peritonitis, including four patients on CAPD; 26
patients (74%) had pulmonary tuberculosis, and five of the
26 had miliary lung lesions; all patients were refractory to
treatment with antibiotics [6].

Marshall et al. reported that gastrointestinal tuberculo-
sis and tuberculous peritonitis remain common problems in
impoverished areas of the world but occur relatively infre-
quently in the United States. Immigrants and AIDS patients
are two population groups at particular risk for abdominal
tuberculosis. Only 15-20% of patients have concomitant
active pulmonary tuberculosis. Tuberculous peritonitis needs
to be considered in all cases of unexplained exudative ascites
[7].

Su et al. evaluated the validity of adenosine deaminase
and NLR family pyrin domain containing 3 (NLRP3) inflam-
masome measurements in tuberculous peritonitis and found
that they are useful as indicators for diagnosis and treatment
[8].

Uzunkoy et al. studied 11 patients diagnosed with abdom-
inal tuberculosis and reported that polymerase chain reaction
of ascitic fluid obtained by ultrasound-guided fine needle
aspiration is a reliable method for diagnosing the disease [9].

Yang et al. studied 18 patients receiving peritoneal
dialysis who were diagnosed with tuberculosis peritonitis.
Thirteen patients (72.2%) had a predominantly neutrophilic
white blood cell count and acid fast stain was positive in
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Fig. 1 Clinical course. RFP rifampicin, INH isoniazid, EB ethambutol, PZA pyrazinamide, CAZ ceftazidime, CEZ cefazolin
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seven patients (38.9%). After tuberculosis infection, only
two patients (11.1%) remained on peritoneal dialysis and
10 (55.6%) were converted to hemodialysis; seven patients
(38.9%) died within a year [10].

The T-SPOT test is a type of enzyme-linked immunosorb-
ent spot assay used for tuberculosis diagnosis. It belongs to
the group of interferon gamma release assays and provides
an overall measurement of the host immune response against
mycobacteria, which can reveal the presence of infection
with M tuberculosis [11]. Although we found one report of
a case in which the T-SPOT test was effective in diagnosing
tuberculous peritonitis in a patient after liver transplantation
[12], to our knowledge there are no reports in which the test
assisted in the diagnosis of tuberculous peritonitis in patients
on peritoneal dialysis.

A metanalysis have been recently done to assess T-SPOT
test for tuberculosis peritonitis (although not PD) [13].
Fan et al. studied 317 patients with CAPD peritonitis, and
examined T-spots in 9 patients diagnosed with tuberculous
peritonitis and 13 patients diagnosed with other bacterial
peritonitis. T-SPOT values in blood and CAPD effluent sam-
ples were significantly higher in patients with tuberculous
peritonitis, leading to the conclusion that T-SPOT is useful
for the adjunctive diagnosis of tuberculous peritonitis. How-
ever, they did not discuss the positive criteria for T-SPOT
values [14].

There are recent studies of using molecular assay such
as the Xpert MTB/RIF assay and PDF neutrophil-lympho-
cyte ratio (NLR), a readily available result on admission,
as alternative to aid diagnosis of tuberculous peritonitis or
non-tuberculous peritonitis [15, 16].

PD peritonitis is a significant complication of PD. In
cases of PD peritonitis, PD effluent culture influences
treatment choice and prognosis. While some effluent cul-
tures may be negative, a diagnosis of bacterial peritoni-
tis is made if there is a response to empirical antibiotic
treatment. However, if the effluent culture is negative and
there is no response to conventional antibiotic therapy,
non-bacterial peritonitis should be suspected. It is exceed-
ingly rare to diagnose tuberculous peritonitis, as in this
case report, due to the very low incidence of tubercu-
lous peritonitis, the lengthy time required for culturing
mycobacteria (about 1 month), and because symptoms
are often non-specific, such as fever and abdominal pain.
Interferon-y release assay (IGRA) includes quantiferon
(QFT) and T-SPOT test. Initially, the former was used,
but the latter has become more commonly used in recent
years because of its higher sensitivity. The T-SPOT test is
convenient and has high sensitivity and specificity, mak-
ing it useful as an adjunctive diagnostic test for tubercu-
losis, and it is widely used in clinical practice. T-SPOT
may remain positive even after tuberculosis is presumed
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cured, which has been reported to be influenced by the
bacterial load, suggesting that the bacteria have not been
completely eradicated from the body. Indeed, it is known
that tuberculosis can recur with aging or immunosup-
pressive therapy due to decreased host immunity. In this
case, the T-SPOT test became negative after treatment,
suggesting a cure, but it will likely remain important as a
marker for recurrence. Antimycobacterial genetic testing
(TagManPCR method) is one of the ancillary tests used
when tuberculosis is suspected, but this alone does not
lead to a definitive diagnosis of tuberculosis. Ultimately,
identification of Mycobacterium tuberculosis by culture
may be the final diagnosis. Adenosine deaminase activity
has been considered in demand for the diagnosis of tuber-
culosis, but it is also elevated in liver disease, malignancy,
and infection other than tuberculosis, and reflects tissue
inflammation, necrosis, and lymphocyte activity. There-
fore, the test has little diagnostic value for tuberculosis
alone. We first performed this test because T-SPOT has
been reported to be effective as an adjunctive diagnosis
of tuberculosis. Since culture of Mycobacterium tubercu-
losis takes approximately 1 month, the T-SPOT test can
easily provide results in a few days if a bacterial culture of
drainage is not immediately detectable, and is considered
important in terms of early diagnosis and intervention in
treatment.

In conclusion, we experienced a patient with perito-
nitis who appeared to be cured after antibiotic therapy
(because the CAPD drainage cell count decreased and the
CRP level decreased) but who later showed recurrence of
peritonitis. Bacteria were never detected as the causative
agent, and a 40-day culture of the CAPD effluent collected
at the time of the first admission detected M tuberculosis.
The T-SPOT test performed at the time of recurrence of
peritonitis was positive after four days, but a culture of
the CAPD effluent was not positive for tuberculosis until
after 30 days. This case indicates that the T-SPOT test is
effective in the early diagnosis of tuberculous peritonitis.
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