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Abstract:

A man in his 70s visited our department for dyspnea with pulmonary infiltrate that was unresolved by an-
tibiotics. He had been taking Sansoninto for five years and doubled its dose a month ago. After discontinuing
Sansoninto without any additional medications, his symptoms gradually disappeared, and pulmonary infiltra-
tion improved. Drug lymphocyte stimulation tests showed a positive result for Sansoninto. We diagnosed this
patient with Sansoninto-induced lung injury. Sansoninto is a combination drug that consists of sansonin,
bukuryo, senkyo, chimo, and kanzo. This paper reports the first case of Sansoninto-induced lung injury and

discusses the mechanism considering its components.
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Introduction

Any drug can cause lung injury, including pneumonitis,
through direct cytotoxicity or an immune-mediated mecha-
nism (1, 2). The diagnosis of drug-induced pneumonitis is
often challenging. However, it is comprehensively consid-
ered based on the history of recent medication, radiological
features, biomarkers, drug lymphocyte stimulation test
(DLST), clinical course after discontinuing suspected drug,
and a re-exposure test if required (1).

Japanese herbal medicine, a traditional medicine with
roots in ancient Chinese medicine, is prescribed or available
over the counter for purposes widely ranging from self-care
to treatment of chronic diseases (3). Herbal medicines may
unexceptionally induce pneumonitis, such as Sho-saiko-to
(minor bupleurum decoction) and Sairei-to (minor bupleu-
rum decoction plus poria powder with five herbs). Among
the components, Saiko (bupleuri radix) and Ougon (skull-
cap) are suspected as the crude agents associated with lung
injury (4).

Sansoninto is a Japanese herbal medicine prescribed for
patients experiencing physical and mental fatigue and in-
somnia. This drug is composed of sansonin (jujube seeds),
bukuryou (Poria sclerotium), senkyuu (Cnidium rhizome),

chimo (Anemarrhena rhizome), and kanzo (Glycyrrhiza), but
not Saiko and Ougon.

We herein report the first case of a patient with
Sansoninto-induced lung injury and discuss the mechanism
considering its components.

Case Report

A man in his 70s visited our hospital because of dyspnea
without a fever and cough, lasting for about 1 week. Chest
X-ray showed bilateral pulmonary infiltration, and blood
tests revealed a normal leukocyte count (7,110 cells/uL),
slightly elevated serum C-reactive protein (CRP) levels (0.39
mg/dL) and no remarkable change as usual in brain natriu-
retic peptide (220 pg/mL). A polymerase chain reaction
(PCR) test for severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) was negative. Clarithromycin was ad-
ministered for five days, but his symptom and pulmonary in-
filtration did not improve. Consequently, he visited the De-
partment of Respiratory Medicine two weeks after dyspnea
started.

This patient was an ex-smoker (Brinkman index, 400) and
had been exposed to neither dust nor pets, including birds.
A cardiac pacemaker had been implanted for sick sinus syn-
drome 15 years earlier, and no underlying pulmonary dis-
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Figure 1.

(C) after Sansoninto was withdrawn.

eases had been diagnosed. He had been taking Sansoninto
(7.5 g/day) for general fatigue for 5 years and doubled its
dose (15 g/day) in hope of further effects on the symptom
under his own judgment 1 month ago, which he had contin-
ued until his visit to our department.

A physical examination revealed a body temperature of
36.0°C, an oxygen saturation (SpO.) of 95% without supple-
mental oxygenation, blood pressure of 140/90 mmHg, and
heart rate of 83 beats/min. Fine crackles were heard bilater-
ally on chest auscultation. Laboratory tests revealed a nor-
mal leukocyte count (7,050 cells/uL), slightly elevated se-
rum CRP levels (0.48 mg/dL) and lactate dehydrogenase
(233 TU/L), and significantly elevated KL-6 (692 U/mL).
Test results for antinuclear antibodies and other autoantibod-
ies in the serum to screen for collagen vascular diseases
were all negative. A sample of the patient’s sputum was not
available because of a lack of sputum symptoms. Chest X-
ray demonstrated bilateral diffuse ground-glass attenuation,
which were almost the same findings as seen on an image
obtained one week earlier (Fig. 1A), and high-resolution
computed tomography (HRCT) demonstrated non-segmental
ground-glass attenuation with reversed halo signs in both
lungs. However, neither honeycomb lesions nor emphysema-
tous changes were observed (Fig. 2A-C). A pulmonary func-
tion test revealed a decreased percent volume -capacity
(59.8%).

As he had been taking double doses of Sansoninto for a
month and non-segmental ground-glass attenuation was
found on HRCT, we suspected Sansoninto-induced lung in-
jury. A bronchoscopic examination was considered for a fur-
ther evaluation of the lung involvement, but it was foregone
because of the coronavirus disease 2019 (COVID-19) pan-
demic. Since his oxygenation status was good, his treatment
included only discontinuation of Sansoninto. Consequently,
his symptoms and infiltration on chest X-ray gradually im-
proved (Fig. 1B, C), and the KL-6 level declined to a nor-
mal value (499 U/mL and 291 U/mL at 2 and 4 months, re-
spectively, after the withdrawal of Sansoninto). The non-
segmental ground-glass attenuation on HRCT has nearly dis-
appeared (Fig. 2D-F), and the percent volume capacity
measured in pulmonary function test has also improved. A

Chest X-ray features at the first visit to our department (A) and 1 month (B) and 6 months

DLST showed a positive result for Sansoninto.

Discussion

To our knowledge, we presented the first case of
Sansoninto-induced lung injury. First, whether or not the di-
agnosis is clinically correct needs to be discussed. Given the
lack of clear diagnostic criteria for drug-induced pneumonia,
the diagnosis was made based on the medication history,
biomarkers, radiological features, and clinical course.

The patient started Sansoninto five years ago and had
been taking doubled doses for the past month. A study re-
ported that approximately 90% of cases of herbal medicine-
induced pneumonitis occur within 3 months after drug ad-
ministration (4). The interval from the initial drug admini-
stration to disease development appears long in this case.
However, the duration (one month) since he had started tak-
ing a double dose is consistent with this report. Pulmonary
infiltration unresolved by antibiotics, a normal or slightly
elevated leukocyte count and CRP level, an elevated KL-6
level, and a decreased percent volume capacity on a pulmo-
nary function test all support the diagnosis (5). HRCT
showed non-segmental ground-glass attenuation, which indi-
cates viral pneumonia or immune-mediated pneumonitis (6).
As the patient was treated in the midst of the COVID-19
pandemic, we excluded SARS-CoV-2 infection by PCR first;
a simultaneous bronchoscopic evaluation was not performed
due to reluctance, as it was a high-risk procedure with the
potential for transmission. The clinical course, whereby the
symptoms and pulmonary infiltration apparently improved
after the discontinuation of Sansoninto alone, also corre-
sponded to drug-induced pneumonitis. DLST showed a posi-
tive result for Sansoninto, but the sensitivity and specificity
for the diagnosis remain unknown. Based on these findings,
the patient was diagnosed with Sansoninto-induced pneu-
monitis.

Generally, a dose-dependent reaction indicates direct cyto-
toxicity rather than an immune-mediated mechanism. In-
deed, drug overdose is known to induce lung injury (7), and
some drugs, including leflunomide and amiodarone, induce
dose-dependent direct lung toxicity (1, 8, 9). Considering
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Figure 2. Chest computed tomography features at the first visit to our department (A-C) and 6
months (D-F) after Sansoninto was withdrawn.

that Sansoninto overdose is suspected to accelerate pneu-
monitis, ground-glass attenuation on HRCT may reflect cy-
totoxic injury. However, HRCT showed an organizing pneu-
monia pattern, suggesting an immune-mediated mechanism.
KL-6 is a known marker of interstitial pneumonitis or lung
injury and unlikely to be increased in organizing pneumo-
nia (5). However, KL-6 levels were slightly elevated in the
current case. The fact that organizing pneumonia pattern
with an increased KL-6 level may indicate lung injury
through both immune-mediated and cytotoxic mechanisms,
despite a lack of pathological evidence. Studies have investi-
gated HRCT patterns and their prognostic value in drug-
induced lung injury, and diffuse alveolar damage and non-
specific interstitial patterns have been reported as poor pre-
dictive features (9, 10). By contrast, cases with nonextensive
ground-glass attenuation are likely to fully recover (11). In-
deed, the ground-glass attenuation disappeared in the present
patient as the KL-6 level normalized.

Sansoninto does not include representative potential herbs,
such as Saiko and Ougon. Nevertheless, as the first case, our
patient was strongly suspected of having Sansoninto-induced
lung injury. Notably, no cases of crude drug-induced lung
injury have been reported even for the included components
(i.e. sansonin, bukuryo, senkyu, chimo, and kanzo). Al-
though some cases of lung injury induced by herbal medi-

cines including these crude drugs, rather than sansonin, have
been reported (12, 13), which components are the causative
ones remains uncertain. Physicians need to be aware that
any drugs, even unwarranted herbal medicine, may cause
lung injury, and appropriate doses of such drugs should be
recommended.
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