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Unusual or unexpected effect of treatment

Post-cardiac injury syndrome, including pleural effusion as a delayed complication of permanent pacemaker
implantation, has rarely been reported. To resolve pleural effusion, prolonged chest tube placement is often re-
quired. Anti-inflammatory agents combined with diuretics are also often prescribed. Saireito, a Japanese herbal
medication, which is a combination of Goreisan and Shousaikoto, has both anti-inflammatory and water-mod-
ulation properties and has been used for edema (lymph edema, cerebral edema) and inflammation (chronic
nephritis).

We describe a 71-year-old woman with a history of syncope and bradycardia who underwent dual permanent
pacemaker implantation (placed in the right chest because of a persistent left superior vena cava) without com-
plications. Two months later, she came to the hospital as an outpatient with a dry cough, and was diagnosed
with right-sided pleural effusion. A pleural fluid analysis revealed exudative effusion, according to Light’s cri-
teria. The fluid was negative for infectious etiology. Chest X-ray, computed tomography, and echocardiography
revealed no signs of pericardial effusion or perforation of the pacemaker lead to outside the heart. The pleu-
ral effusion persisted despite use of anti-inflammatory medication for several weeks and diuretics for a short
period. Saireito was administered with good response; the pleural effusion resolved completely and there was
no deterioration of renal function.

The present case highlights the clinical significance of Saireito as an effective therapeutic agent for late-onset
pacemaker-related pleural effusion, without adverse effects such as renal dysfunction.

Drugs, Chinese Herbal ¢ Pacemaker, Artificial ¢ Pleural Effusion
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Background

Pacemaker implantation is a standard and safe therapeutic
strategy for patients of all ages with bradyarrhythmia. Various
complications associated with pacemaker implantation are
common, but late-onset pacemaker-related pleural effusion
is rarely reported [1]. Recently, Xiong et al reported 6 consec-
utive elderly patients with pleural effusion who had under-
gone a new pacemaker implantation and evaluated the clinical
characteristics and therapeutic courses of pleural effusion [2].
According to their report, cases of late-onset pacemaker-re-
lated pleural effusion were treatment-resistant; patients had
to be hospitalized repeatedly with thoracentesis because con-
ventional treatments including diuretics and anti-inflammato-
ry agents had only short-term effects, similar to a case report-
ed by Shaukat et al [3].

Saireito (TJ-114) is a combination of 2 herbal medications,
Shousaikoto and Goreisan. Shousaikoto is known as a rem-
edy for hepatitis, and previous investigations have report-
ed that Shousaikoto has potential as an anti-inflammatory
drug [4]. In addition, Goreisan has been reported to be effec-
tive for hydrostatic modulation via the suppression of aqua-
porin 4 [5]. Therefore, Saireito has both anti-inflammatory and

Mataki H. et al:
Saireito for pacemaker-related pleural effusion
© Am J Case Rep, 2021; 22: €931247

water-utilization benefits. Saireito is composed of 12 crude
drugs: 7 g of saiko, 5 g of takusha, 5 g of hange, 3 g of ou-
gon, 3 g of soujutu, 3 g of taisou, 3 g of chorei, 3 g of ninjin, 3
g of bukuryo, 2 g of kanzo, 2 g of keihi, and 1 g of shoukyou.
Takusha, soujutu, chorei, and bukuyrou, the main components
of Goreisan, have an effect on regulating the amount of wa-
ter in the body. Saiko and ougon, components of Shousaikoto,
have anti-inflammatory effects. Saireito has been used in the
treatment of chronic kidney disease, diarrhea, acute gastritis,
and various edematous disorders, such as subdural hematoma,
chronic lymphedema, cirrhosis, and general edema. Saireito has
also widely been used to treat various inflammatory diseases,
such as rheumatoid arthritis [6,7]. Recently, herbal medications
have been attracting attention for their effectiveness in circu-
latory disease; however, the association between the use of
herbal medication and pleural effusion has not been well doc-
umented. We had a case in which Saireito was effective for the
treatment of late-onset pacemaker-related pleural effusion.

Case Report

A 71-year-old woman who had been previously well and
had no significant past medical history was admitted to our

Table 1. Laboratory data on patient’s first admission revealed only mild hypokalemia. On second admission, mild hypokalemia still
existed, and brain natriuretic peptide (BNP) was slightly elevated.

First Second
admission

admission

Total protein g/dl 6.5 8.2
CAbumin gdl 34 39
AT oL 20 2
‘aT w9 8
ek oo TR 8
v oo 159 2
e T » 18
BN mgdl n 15
o mgal &7 65
CeGR m/mini73m  s9 59
N mmon 138 136
K mmon 2 34
d mmon 02 01

First Second
admission admission
LDL mg/dl 116 110
WL mgrdl ss 54
6 mgdl 00 o7
T wom 21 16
Cfreeta gdl 19 17
we mgrdl 03 03
e pgml 0 08
Swee oL 6160 5720
CRec oL ma a3
© Hemoglobin gd 124 n
Hematocrit % w2 %63
© Platelet oL 203 2n9

AST — aspartate aminotransferase; ALT — alanine aminotransferase; CPK — creatine phosphokinase; LDH — lactate dehydrogenase;
YGTP — gamma-glutamyl transpeptidase; LDL — low density lipoprotein; HDL — high density lipoprotein; TG — triglyceride; TSH — thyroid
stimulating hormone; T4 — thyroxin; CRP — C-reactive protein; BNP — brain natriuretic peptide; WBC — white blood cell; RBC - red blood

cell.
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Figure 1. (A) Electrocardiogram on first admission. Normal
sinus rhythm with the left branch anterior bundle
block. ST-T change shows left ventricular hypertrophy.
Occasional ventricular premature complexes are
present. R-R interval reveals 960 ms. (B) Chest X-ray on
first admission. No pleural effusion is found. Cardiac
hypertrophy is revealed.
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hospital for a syncope attack after a meal. On admission, she
regained consciousness, but her blood pressure was elevated
to 212/76 mm Hg and her heart rate was 63 beats/min. She
did not have a heart murmur. The laboratory tests showed no
abnormalities (Table 1).

The electrocardiogram on admission showed normal sinus
rhythm, with a left branch anterior bundle block, and high
voltage of the left ventricle, with secondary ST-T changes
(Figure 1A). The chest X-ray exhibited cardiomegaly. There
was no indication of pneumonia or heart failure (Figure 1B).
The electrocardiogram monitoring in the hospital revealed a
prolonged R-R interval of 6040 ms, associated with fainting
(Figure 2). From these findings, she was diagnosed with sick
sinus syndrome type Il. Echocardiography conducted 6 days
before pacemaker implantation revealed normal function with
mild left hypertrophy and mild to moderate mitral regurgitation.

A previous venography of the subclavian vein revealed a per-
sistent left superior vena cava. Therefore, a permanent dual
chamber pacemaker was implanted under fluoroscopic guidance
in the right chest. Venous access was achieved by puncture of
the subclavian vein, and both leads were endocardial screw-
in leads. The setting rate of the implanted pacemaker was 60
to 130 pulses per min. Chest X-rays on the day of implanta-
tion, 1 day after implantation, and 6 days after implantation
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Figure 3. (A) Chest X-ray and (B) computed tomography showing massive right pleural effusion.

Table 2. Pleural effusion analysis. Lactate dehydrogenase (LDH) concentration in effusion >200 IU; LDH concentration divided by serum
LDH concentration >0.6. According to the Light criteria, the effusion is exudative.

Apperance Pale bloody
Specificgravity 1029
 Carcinoembryonic antigen  Ling/ml
 Adenosine deaminase sl
Hyaluronicacid 6170 ng/ml
Totalprotein s6gdl
Blood sugar 102 mgdl

418 U/L
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Figure 4. Serial chest X-ray findings of right pleural effusion. (A) Chest X-ray reveals massive right pleural effusion after pleural
puncture test. (B) Chest X-ray after 1 month of anti-inflammatory drug combined with a short period of diuretics. Right
pleural effusion persisted. (C) Chest X-ray after 2 months of taking anti-inflammatory drug in combination with diuretics for
a short period. Right side costophrenic angle was still apparently dull. (D) One month after using Saireito. Right costophrenic
angle is sharp, indicating that right pleural effusion is completely resolved.
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Furosemide 60 mg/dayx1
Azosemide 60 mg/dayx1
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f Acetaminophen 1500 mg/dayx33, following 200 mg/day/x43
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Figure 5. Transition of renal function. On June 24, before treatment, creatinine was 0.74 and e-glomerular filtration rate (GFR) was
58.6. On August 19 of the same year, 1 month after using acetaminophen 1500 mg/day and loop diuretic for a short period,
creatinine and e-GFR data worsened to 0.82 and 52.4, respectively. On August 25, 1 year after stopping acetaminophen and
diuretics, and starting Saireito 9 g/day (tapering to 6 g, 3 g, and 1.5 g), the creatinine and e-GFR recovered to 0.74 and 58.4,

respectively.

revealed no pleural effusion. She was discharged in 13 days
without any complications.

Two months after pacemaker implantation, the patient visit-
ed the hospital as an outpatient, presenting with a dry cough.
The chest X-ray and computerized tomography revealed right-
sided pleural effusion (Figure 3). An echocardiogram showed
no sign of pericardial effusion or perforation of the myocar-
dium and was nearly identical to a previous echocardiogram.
Thoracentesis was performed, and the fluid composition was
exudative effusion, according to Light’s criteria (Table 2). A pleu-
ral fluid analysis was negative for infectious etiology, includ-
ing mycobacteria, and there were no findings of malignancy.
After thoracentesis, right-sided pleural effusion remained al-
most the same as before (Figure 4A). A pacemaker interroga-
tion revealed no abnormality. We considered that the pleural
effusion was a manifestation of a pacemaker-associated injury.

Therefore, we initiated an oral anti-inflammatory agent (ac-
etaminophen 600 mg/day), and oral diuretics (furosemide 40
mg/day) as an initial dose, then as needed for a short period.
With these treatments, the pleural effusion decreased some-
what; however, persistent right pleural effusion was present
2 montbhs later (Figure 4B, 4C). Furthermore, the patient’s re-
nal function deteriorated slightly (Figure 5).
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To decrease pleural effusion and prevent further deteriora-
tion of renal function, we prescribed oral Saireito (an herbal
substitute for anti-inflammatory agents and diuretics) at an
initial dose of 9 g/day, because long-term use of anti-inflam-
matory agents and diuretics often causes renal damage. We
also wanted to avoid the use of steroids, considering her age.
Right pleural effusion completely disappeared 1 month after
the administration of Saireito (Figure 4D). The patient’s renal
function was also maintained (Figure 5). The patient has been
followed as an outpatient and has been well and free from re-
current pleural effusion.

Discussion

In the present case, Saireito, a Japanese traditional herbal med-
ication, played an important role in reducing pleural effusion
that occurred 2 months after the implantation of a dual cham-
ber pacemaker, without deterioration of renal function. Various
drugs used in modern medicine can have adverse effects, such
as renal dysfunction. Therefore, in some medical situations,
traditional herbal medication is often used as an alternative to
prevent adverse events [8]. Aquaporin (AQP) is a water chan-
nel and is composed of at least 13 types of isoforms. Goreisan
strongly inhibits AQP3, AQP4, and AQP5 [9,10]. Interestingly,
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unlike western diuretics, Goreisan induces an increase of urine
volume in an edematous state, but not in a dehydrated state.
The precise pharmacological mechanisms of traditional herb-
al medications, such as Saireito and Goreisan, remain to be
elucidated [11]. The use of herbal medications has attracted
more attention in recent years [12]. To treat congestive heart
failure, Mokubouito or Shakannzouto have often been used
in addition to standard therapy, and Goreisan has been used
to treat edematous states [13]. Saireito has been used for di-
arrhea, chronic renal disease, lymphedema, and cerebral ede-
ma. In addition, according to Takei et al, Saireito and Boiogito
can improve hypertension [14].

Shousaikoto has potential as an anti-inflammatory treatment,
and has been used for pneumonia, bronchitis, lymphadenitis,
and chronic hepatitis. Therefore, we hypothesized that Saireito,
being a combination of Goreisan and Shousaikoto, might be
effective in both edematous and inflammatory states, such as
in the present case [15].

Late-onset pacemaker-related pleural effusion is rare and of-
ten difficult to treat. Conventional medical treatment, including
anti-inflammatory agents, colchicine, and diuretics often have
little effect on late-onset pacemaker-related pleural effusion.
Therefore, repeated therapeutic thoracentesis is unavoidable
in some cases. In the present case, pleural effusion persisted
after 2 months of an anti-inflammatory agent and diuretics.
Considering not only its effectiveness, but also its renal pro-
tective properties, Saireito was administered, and the pleural
effusion disappeared completely, without deterioration of renal
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function (Figure 5). It is worth noting that Saireito attenuates
renal damage induced by diuretics. In the present case, renal
protection was one of the reasons for selecting Saireito ver-
sus alternative traditional anti-inflammatory agents or diuret-
ics. Our patient’s pleural effusion completely resolved, and re-
nal function was maintained.

Conclusions

In conclusion, our experience indicates that the use of Saireito
could resolve treatment-resistant pleural effusion as a de-
layed complication of pacemaker implantation, without dete-
rioration of renal function. Whether Goreisan or Shousaikoto
alone have the same effect as Saireito remains to be evalu-
ated. Further study is required to examine the use of these
agents alone for pleural effusion as a delayed complication of
permanent pacemaker implantation.
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