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Case Report

A CASE OF PULMONARY TUBERCULOSIS WITH FALSE NEGATIVE

QuantiFERON®TB-2G TEST

Etsuko NAKASONE, Naoko MATO, Masayuki NAKAYAMA, Masashi BANDO,
and Yukihiko SUGIYAMA

Abstract A 57-year-old man was admitted to our hospital with a high fever and productive cough. He had a
previous history of total gastrectomy and splenectomy at the age of 45 years due to gastric cancer. He also
showed severe macrocytic anemia with low vitamin Biz, and an infiltrative shadow was found in the right lung
on an X-ray. Sputum examination on admission revealed no significant pathogenic bacteria, and an acid-fast
stain and a M.muberculosis PCR test were negative. QuantiFERON®TB-2G Test (QFT) was negative on
admission. Because pneumococcal antigen in the urine was positive, we initially diagnosed pneumococcal
pneumonia and treatment with antibiotics was started. However, symptoms were not resolved with several
antibiotics, finally, a thoracoscopic lung biopsy under general anesthesia was performed for a definitive
diagnosis. The biopsy showed epithelioid cell granuloma in the alveolar spaces, and the 8 weeks culture of
sputum taken on admission revealed M.tuberculosis. Finally, a pulmonary tuberculosis was diagnosed and
treatment with four drugs of HERZ was begun. We have encountered a case of pulmonary tuberculosis com-
bined with a lobar pneumococcal pneumonia, and negative for QFT. In general, splenectomy is known as a risk
factor of pneumococcal infection. And vitamin Biz deficiency due to gastrectomy is one of the risk factors for

cellular immunity impairment and was possibly to the false negative QFT and development of TB.
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Introduction

By the early 1980s, cases of tuberculosis (TB) had decreased
and it was believed that the disease was being controlled
worldwide?. However, recently the number of TB cases has
been increasing, so an appropriate diagnosis at the initial phase
is considered very important in order to avoid the transmission
of TB to other people?.

The authors report a case of pulmonary TB, which was
initially considered as a bacterial pneumonia, because of a
mixed infection with Streptococcus pneumoniae (S.pneumo-
niae) and a false-negative QuantiFERON®TB-2G Test (QFT).
And we discuss the influence of immune status to develop TB

and false-negative QFT in this article.
Case

A 57 year-old man was admitted with a history of fever
(39.0°C) and productive cough. He had a previous history of
total gastrectomy and splenectomy at the age of 45 years due
to gastric cancer, but no history of pneumococcal vaccination.

On physical examination, he had conjunctival anemia, and

coarse crackles were heard in the right chest.

Laboratory examination showed an elevated inflammatory
response and macrocytic anemia with decreased levels of
vitamin Bi2. Blood gas analysis showed hypoxemia at PaO:
61.4 Torr with oxygen administration (2 L/minute). Repeated
sputum smear of an acid-fast stain and M.tuberculosis PCR
were negative, and other significant bacteria were not detected.
QFT was negative (Table). The chest X-ray (Fig. 1a) showed
infiltrative shadows in the right upper and middle lung field.
High-resolution computed tomography (HRCT) scan showed
consolidation with air bronchogram in the right upper and
middle lobe and patchy infiltrative shadows in the right S°
(Fig. 1b). The mediastinal lymph nodes were slightly
enlarged.

Urine was positive for pneumococcal capsular antigen on
admission, and pneumococcus was assumed to be the pathogen
responsible for the right lobar pneumonia. Therefore, anti-
biotic therapy with ceftriaxone (CTRX) was started. Although
the infiltrative shadow showed a slight improvement on the
X-ray, his fever persisted. Therefore, the antibiotic was

changed, firstly to meropenem (MEPM), and subsequently to
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pazfroxacin (PZFX) and tazobactam/piperacillin (TAZ/PIPC).
Then, because his clinical and radiological improvement
remained poor, bronchial lavage and transbronchial lung
biopsy was performed to identify the pathogen. However, as
no specific findings were obtained, a surgical lung biopsy was
performed from right S3, S, and S* lobes and the subsequent
histopathological examination showed multiple epithelioid cell
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granulomas (Fig. 2). Furthermore, the 8-week culture of sputum
obtained on admission revealed M.tuberculosis. According
to these findings, the patient was diagnosed with pulmonary
TB combined with pneumococcal infection, and combination
therapy with isoniazid (INH, 300 mg), rifampicin (RFP, 450
mg), ethambutol (EB, 750 mg), pyrazinamide (PZA, 1,500 mg)
was started, as well as vitamin Bi2 supplements (Fig.3).

Table Laboratory data on admission
[Blood count] [Blood chemistry] [Other]
WBC 10.5X10° /ul CRP 10.91 mg/dl Vitamin Bp 30.0 pg/ml/
Neu. 79.0 % TP 5.4 g/dl Folate 12.5 ng/ml/
Lym. 11.4 % Alb 2.0 g/dl Serum iron 15 pg/dl
RBC 123%X10* [l BUN 21 mg/dl Ferritin 151.7 ng/ml
Hb 6.1 g/dl Crea 0.52 mg/dl Mycoplasma antibodies ~ <40X
Ht 18.6 % T-Bil 0.36 mg/dl Chlamydia pneumoniae
MCV 149 fl AST 18 mU/ml 1eG0.34 (—) IgA 1.07 (%)
MCH 49.1 pg ALT 20 mU/ml B-D-glucan <0.5 pg/ml
MCHC 341 % LDH 307 mU/ml Cryptococcal antigen (=)
Plt 11.9x10* / ul CPK 37 mU/ml Aspergillus antigen (—)
ESR 112 mm/h Na 137 mmol/I HIV antibody (—)
K 3.7 mmol/] Pneumococcal antigen in urine  (+)
[Blood gas analysis (O2 2L/min)] Cl 102 mmol/l Legionella antigen in urine (—)
pH 7.461 Glu 175 mg/dl Quantiferon (QFT) (=)
PaCO2 34.4 Torr I1gG 1747 mg/dl ESAT-6 —0.02 U/ml
PaO> 61.4 Torr IgA 364 mg/dl CFP-10 0.01 TU/ml
HCOs; ™ 23.0 nmol// IgM 49 mg/dl Interferon- y 0.2 pg/ml/
[Sputum examination] Grade 4
Smear negative for acid-fast bacilli
PCR (—) for M.tuberculosis
No other significant bacteria
Fig. 1 (a) Chest X-ray film on admission showing infiltrative shadows in the right upper and middle

lung fields. (b) HRCT showing consolidation with air bronchogram in the right upper and middle lobes
and patchy infiltrative shadows in the right S°. The mediastinal lymph nodes are slightly enlarged.
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Thereafter, his clinical symptoms and radiological findings
gradually improved and serum vitamin Biz levels were
normalized.

Discussion

We have reported a case of pulmonary TB developing lobar
pneumonia with mixed infection of pneumococci, and QFT
showed false negative.

Thus far, only a few cases have been reported of mixed
infection by TB and other pathogens; co-infection with S.
pneumoniae®, Nocardia®, S. anginosus® have all been report-
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ed. Simultaneous infection is rare, and occurs mainly in
acquired immunodeficiency syndrome?®. In our case, we
initially underdiagnosed as simple pneumococcal pneumonia
because of a positive urine pneumococcal antigen result and of
lobar pneumonia pattern on admission. CRP and the infiltrative
shadow on the X-ray improved by antibiotic therapy with
CTRX. But, his fever persisted. Mixed infection by other
pathogens is considered to present a risk for the underdiagnosis
of TB, and we should keep this possibility in mind, especially
in immunodeficient cases.

Pulmonary TB produces a broad spectrum of radiographic

Fig. 2 Tissue section of surgical lung biopsy obtained from right S* showing epithelioid cell granulomas

CTRX 2 g/day MEPM PZFX 1000 mg/day EB 750 mg/day
Treatment | CAM 400 mg/day R ‘1.5 g/day‘ ~ TAZ/PIPC 13.5 g/day R ‘PZA 1500‘mg/day
N v v T " INH 300 mg/day
p CAM 200 mg/day R RFP 450 mg/day
P Vit B2 R
WBC (X 10%/ul) 10.5 6.6
CRP (mg/dl) 10.9 0.02
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Fig. 3 Clinical course of the patient after admission
CTRX: ceftriaxone , MEPM : meropenem, PZFX: pazfroxacin, TAZ/PIPC: tazobactam/piperacillin,
INH: isoniazid, RFP: rifampicin, EB: ethambutol, PZA: pyrazinamide, CAM: clarithromycin
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abnormalities. Generally, heterogeneous parenchymal opacity
and cavity are characteristic findings in adult post-primary
TB. However, in practice, it is difficult to differentiate from
other types of acute pneumonia based on radiological findings.
For example, Liam et al. reported that TB was isolated in
4.9% patients initially diagnosed with community-acquired
pneumonia®, and other authors have also described that TB
was identified in quite a high percentage of cases of commu-
nity-acquired pneumonia”®.

Furthermore, other studies have shown that radiological
findings are greatly affected by the host’s immunological
state, because impaired host immunity also impaired host-
pathogen interaction and led to atypical pathological and
radiological findings®. Cell-mediated immunity is known to
reduce by the following conditions: HIV infection, mal-
nutrition, malignancy, diabetes mellitus and administration of
corticosteroid or immunosuppressant'®”. In our case, though
the patient was not an HIV carrier, he had a history of total
gastrectomy due to gastric cancer 12 years ago, and he had not
accepted vitamin Bi2 substitution therapy, and because of this
he had macrocytic anemia. Vitamin Bi2 is involved in folate
metabolism as well as thymidine and purine synthesis and
plays essential roles in subsequent DNA and RNA synthesis'".
Some authors have reported that vitamin Bi2 deficiency can
induce apoptosis, and cause a significant decrease in
CD8" T cells'?'®, abnormally high CD4*/CD8" ratio'¥, and
suppression of NK cell activity'¥. Furthermore, it has been
demonstrated that the incidence of TB in vegetarians was
high, which associated with vitamin B2 deficiency'®.

Although the positive rate of QFT in TB patients is 88.2
%, some authors have reported that its sensitivity can drop to
58-70% in compromised hosts (HIV, steroid and immuno-
suppressant use, malignant tumors, diabetes mellitus)!”~'?. In
the present case, we speculate that vitamin Bi2 deficiency might
cause the decrease in the numbers of CD8" T cells and
impairment of cellular immunity, and this might lead to the
impairment of TB-specific IFN-y production. That resulted in
a false negative QFT.

On the other hand, a wide variety of disorders can result
in diminished splenic function. The spleen normally has a
protective role against specific infection. In particular, because
the spleen filters encapsulated bacteria such as S.pneumoniae,
asplenic individuals have increased risk of life-threatening
overwhelming pneumococcal sepsis®”. We speculate that as-
plenia is one of the critical risk factors leading to the simul-
taneous S.pneumoniae infection in the present case.

In conclusion, we report a case, with histories of total
gastrectomy and splenectomy, who developed pulmonary TB
with simultaneous bacterial infection. It is important to be
aware of the possibility of false negative QFT and bacterial
mixed infection in pulmonary TB, especially in immuno-

suppressive cases.
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