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Abstract: Diabetic neuropathy (DN) is a kind of chronic kidney disease (CKD). There are drugs which are conven-
tionally used for the treatment of DN, but there is the risk of polypharmacy, and a more cost-effective therapeutic
method for DN still needs to be identified. Herein, we examined the effective role of traditional Chinese medicine
in CKD. A 60-year-old male patient with end-stage renal disease from diabetic nephropathy (estimated glomerular
filtration rate [eGFR] 19.1 ml/min/1.73 m?and urine protein/creatine ratio [UPCR] 4350 mg/g) was being treated
with at least 12 medications. The patient was hospitalized with increasing dyspnea and was found to have hydro-
pneumonia and congestive heart failure in addition to renal failure (N-terminal pro-brain natriuretic peptide [NT-pro
BNP] >22,000 pg/ml). The patient requested discharge and was treated at home with decreased number of chemi-
cal compounds (glimepiride, amlodipine, bisoprolol, and spironolactone) and the traditional Chinese medicine
Eefooton, containing 5 herbal extracts. Over 3 months his clinical symptoms and signs resolved, eGFR increased to
59.8 a ml/min/1.73 m?, and NT-pro BNP fell to 1085 pg/ml. This case report suggested that polypharmacy is a risk
in the treatment of CDK, and herbal preparations may be safe and effective in adjunctive treatment of the disease
and associated congestive heart failure.
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Introduction [2, 3]. Reduced or absent renal function results

in a range of maladaptive changes, including

Chronic kidney disease (CKD) is defined as kid-
ney damage or estimated glomerular filtration
rate (€GFR) of <60 mL/min/1.73 m? for more
than 3 months [1]. Kidney damage is defined as
abnormal kidney function (eg, proteinuria or
albuminuria, or abnormal urinary sediment,
such as malformed red blood cells) or structur-
al abnormalities noted with imaging [1]. End-
stage renal disease (ESRD) is as an irreversible
decline in kidney function that is severe enough
to be fatal without dialysis or transplantation.
ESRD is included in stage 5 of the National
Kidney Foundation Kidney Disease Outcomes
and Quality Initiative (NKF-K/DOQI) classifica-
tion of CKD, where it refers to persons with
eGFR <15 mL/min/1.73 m?, or those requiring
dialysis regardless of glomerular filtration rate

fluid retention, dyslipidemia, anemia, disorders
of bone and mineral metabolism, and protein-
energy malnutrition [2]. Hemodialysis is the
most common form of initial replacement ther-
apy, followed by peritoneal dialysis [4].

The management of CKD when it has pro-
gressed to ESRD is expensive and complex,
often requiring hemodialysis or renal trans-
plantation [5, 6]. Elaborate medical regimens,
given with the intent of slowing the decline of
residual renal function, often are prescribed
[7]. Common contemporary medications used
are angijotensin converting enzyme inhibitors,
angiotensin Il receptor blockers, pentoxifylline,
vitamin D, bicarbonate salt, and AST-120. The
burden of medications used in the treatment of
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CKD can be high, with 20% of patients taking
more than 10 different medications per day [8]
and increasing CKD stage is associated with an
increased number of medications [8, 9]. It is
unclear whether this increase is due to progres-
sion of the disease or the introduction of new
medications added to existing medications.
Nonetheless, research is underway to develop
less costly and more effective agents.

Traditional Chinese Medicines have been con-
sidered alternative agents for treatment of
renal diseases. The herbal medicines have
been reported to not only improve symptoms
but to also block or delay the progress of renal
failure [10-13]. Moreover, side effects associ-
ated with herbal medications are fewer than
those with chemical compound drugs [10, 14].
Some [10, 14] have described using herbal
medicines in combination with chemical com-
pound drugs to diminish clinical side effects,
improve patients’ quality of life, and help com-
plete the course of treatment. We [15] have
reported on the efficacy and safety of Eefooton
adjuvant treatment in patient with CKD. Ee-
footon, is a liquid formula of herbal extracts,
contained Astragalus membranaceus, Codo-
nopsis pilosula, Ligustrum lucidum, Panax
quinquefolius, and Rhodiola sacra. Astragalus
membranaceus treatment improved renal func-
tion [16], ameliorated renal interstitial fibrosis
[17, 18], reduced albuminuria, proteinuria and
serum creatinine [19, 20], reduced apoptosis
of myocardial cells (Liu et al., 2018). Panax
quinquefolius combined with Western medicine
standard therapy improved clinical outcomes in
patients with acute coronary syndrome [21].
Combination with Rhodiola and Western medi-
cations has a positive effect on ischemic heart
disease [22].

In this report, we describe the case of a 60-
year-old man with diabetic nephropathy whose
deteriorating kidney function, cardiac function,
and pulmonary effusion were palliated by the
administration of Eefooton.

Case report

Informed consent was given by the patient. A
60-year-old man had previously been diag-
nosed with diabetic nephropathy [23]. On
February 20th, 2020, he presented to the
emergency department with severe hydrone-
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phrosis and congenital heart failure leading to
severe hydropneumonia [24]. Ultrasonography
and chest radiograph revealed left atrial
enlargement and left ventricular hypertrophy
(Figure 1). Urine protein was 114/mg/dL; tropo-
nin-T 99.0 ng/L; creatine kinase 490 U/L; esti-
mated glomerular filtration rate (eGFR) 34 mL/
min/1.73 m?; and blood urea nitrogen 326 mg/
dL. He had been taking 12 medications: amlo-
dipine (5 mg twice a day), Bokey EM capsules
(100 mg once a day), clopidogrel (75 mg once a
day), glimepiride (2 mg three times a day), val-
sartan (80 mg once a day), pioglitazone (30 mg
once a day), canagliflozin (100 ng once a day),
bisoprolol (1.25 mg once a day), isosorbide
mononitrate (20 mg twice a day), spironolac-
tone (25 mg twice a day), hydralazine (10 mg
three times a day), and furosemide (40 mg
once a day). Management of his complex medi-
cation regimen in hospital was difficult; he
was dyspneic and edematous; and the eGFR
declined to 19.1 on February 28th, 2020.
Hemodialysis was being considered. Other lab-
oratory values are given in Table 1. His request
to be discharged from hospital was granted.

At the same time (on February 28th, 2020),
we and the pharmacist discontinued several
medications, leaving glimepiride, amlodipine,
bisoprolol and spironolactone, and initiated
Eefooton (a liquid formula of herbal extracts
consisted of A membranaceus 3 g, C pilosula 3
g, L lucidum 3 g, P quinquefolius 1.3 g, and R
sacra 1.3 g in 20 mL water, and it has the
IS022000 and hazard analysis and critical con-
trol points certifications approved by United
Kingdom Accreditation Service) oral solution
20 ml/bot, 3 times a day, to protect the kidney
function. After 3 months of treatment, we
decreased the medications to only glimepiride
and amlodipine plus Eefooton. After about 4
weeks of treatment, BUN, serum creatinine,
and eGFR were in the normal range; UPCR was
near normal; and NT-proBNP had decreased
dramatically (Table 1 and Figure 2). Markers of
diabetes (blood glucose and HbA1c) and amino
alanine transferase (ALT) also were normal. No
complications were observed during the dura-
tion of treatment.

Discussion and conclusions

We believe this is the first report of improved
Kidney function and heart failure in a patient
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Figure 1. Ultrasonography scanning and X-ray examination at outpatient clinic before Eefooton treatment. The heart
ultrasonography exhibited that patient had sinus rhythm, left atrial enlargement (A), and left ventricular hypertrophy
(B, C). A left ventricular hypertrophy examined by the X-ray (D).

Table 1. Blood biological parameters of patient before and after the Eefooton treatment

Before treatment

After treatment

Normal range

February 28th 2020 March 23th 2020 May 8th 2020 May 27th 2020

ALT, U/L <40 260.00
BUN, mg/dL 7.0-22.0 70.00
Creatinine, mg/dL 0.5-1.2 3.51
eGFR, mL/min/1.73 m? >60 19.09
UPCR*, mg/gm <1000 4350.00
NT-proBNP, pg/mL <900 22477.00
Sugar, mg/dL 70-110 354.00
HbAlc, % <6.5 9.40

P, mg/dL 2.4~4.7 4.20

18.00 39.00 -
21.00 - 22.00
1.40 - 1.10
54.90 - 72.60
- 1036.83 1092.82
- - 1737.00
107.00 - -
- - 5.60
3.60 - -

ALT, alanine aminotransferase; Bun, blood urea nitrogen; eGFR, estimated glomerular filtration rate; UPCR, urine protein/cre-
atinine ratio; NT-proBNP, N-terminal pro-brain natriuretic peptide; HbAlc, glycated hemoglobin; P, phosphorus. *For diabetic

nephropathy.

with diabetic nephropathy treated with Eefooton
together with chemical compounds. The patient
had severe hydronephrosis and congestive
heart failure, leading to severe hydropneumo-
nia. He improved symptomatically and bio-
chemically with discontinuation of several med-
ications that he had been taking, and with the
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inclusion of Eefooton. Eefooton is a combina-
tion of herbal extracts (Astragalus membrana-
ceus, Codonopsis pilosula, Ligustrum lucidum,
Panax quinquefolius, and Rhodiola sacra), with
reputed individual or combined effects that
could have contributed to improved renal, car-
diac, and hepatic function in our patient.

Int J Clin Exp Med 2022;15(2):68-73
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Figure 2. Trends of eGFR and NT-proBNP levels during the Eefooton treatment. The increased level of the eGFR (A)
and decreased level of the NT-proBNP (B) at 3 months after the beginning Eefooton treatment on February 28th

2020.

We suspect that polypharmacy caused or at
least contributed to the decline in this patient’s
kidney function. This opinion concurs with the
CKD-REIN study of CKD patients in France who
had an eGFR <60 mL/min/1.73 m?, half of
whom had been prescribed at least one inap-
propriate drug [9], and with the German Chronic
Kidney Disease study, in which the prevalence
of polypharmacy was almost 80% and the
median number of medications taken per day
was eight (range 0-27) [8]. Thus, our first action
was discontinuation of several of the medica-
tions the patient had been taking. We also
instituted natural plant extracts (Eefooton),
which may have fewer side effects. The initial
NT-proBNP, the index of heart failure, dropped
rapidly from 22477 pg/mL to 1085 pg/mL after
two-months’ treatment. Although NT-proBNP
rose modestly (to 1737 pg/mL) when the
patient was taking only amlodipine and
glimepiride, the value was considered safe
enough to permit trial of other medications for
treatment of heart failure.

In the studies of CKD patients, Astragalus
membranaceus treatment for 3 months was
associated with significantly decreased serum
creatinine levels, indicating improved kidney
function [16]. Astragaloside IV from Astragalus
membranaceus has been found to ameliorates
renal interstitial fibrosis [17, 18]. Astragalus
membranaceus also was found possibly effec-
tive and tolerated for short-term reduction of
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albuminuria, proteinuria, and serum creatinine
as adjunctive therapy for diabetic kidney dis-
ease [19, 20]. In our patient, amlodipine com-
bined with Eefooton was associated with a
decrease in UPCR, the typical diabetic nephrop-
athy marker [25, 26], from 4350 mg/g to 1037
mg/g after 3 months’ treatment, providing
that a safe and effective combined treatment
option for patients with diabetic nephropathy
in the future. Moreover, we speculate that
the improvement of UPCR may be due to the
effect of Astragalus membranaceus extract in
Eefooton. The possibility that this improvement
resulted from the effect of Astragalus membra-
naceus extract in the Eefooton preparation
deserves investigation.

The decrease in NT-proBNP values in our
patient with Eefooton treatment is consistent
with reports of its herbal extracts having bene-
ficial cardiac effects. Astragalus membrana-
ceus extract Astragaloside IV reduced apopto-
sis of myocardial cells and was effective in
the treatment of cardiac hypertrophy [27, 28].
Panax quinquefolius plus Western medicine
standard therapy improved clinical outcomes
in patients with acute coronary syndrome
and mild-to-moderate renal insufficiency [21].
Rhodiola formulations may have a positive
effect on ischemic heart disease alone and in
combination with Western medications [22].
Taken together, we speculate that Eefooton has
beneficial cardiac effects which may be due to
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the Astragalus membranaceus, Panax quin-
quefolius, and Rhodiola sacra extracts in Ee-
footon. Further investigation should address
the possible synergistic effect of herbal ex-
tracts in Eefooton in patients with heart failure
and the role of Eefooton in the treatment of
patients with acute coronary syndrome.

The kidneys and heart are closely related
pathophysiologically, especially through an
interrelated circulatory system, including renal
control of blood pressure. In traditional Chinese
medicine, the heart and kidney are interdepen-
dent and mutually restrictive - the “heart-kid-
ney intersection”. From the assessment of
internal organ workload, heart treatment will
be smoother if the kidney function is improved
first. Thus, with the use of modern markers in
monitoring congestive heart failure, if the eGFR
is controlled, abnormal NT-proBNP values will
be improved.

ALT improved in our patient from 260 U/L to 18
U/L with treatment of Eefooton. Whether this
improvement was due the effects of A. mem-
branaceus or due to the decrease in conges-
tive hepatopathy or other factors is not known,
but the herbal medication has been commonly
used for its reputed hepatoprotective effects
[29].

This study is limited because it is an observa-
tional, uncontrolled study of a single patient.
Also, correction of the polypharmacy and insti-
tution of Eefooton were concurrent events, so it
is impossible to assess the effect of Eefooton
independently. Nonetheless, the study draws
attention to the risk of polypharmacy in the
treatment of ESRD and the possible benefit of
replacing chemical compounds with potentially
less toxic yet effective traditional Chinese
medications.

In a patient with diabetic nephropathy, end-
stage renal disease, and congestive heart fail-
ure, discontinuation of several chemical com-
pounds and initiation of the herbal preparation
Eefooton resulted in prompt and sustained
resolution of clinical and biochemical manifes-
tations. Polypharmacy is a risk in the treatment
of chronic kidney disease, and herbal prepara-
tions may be safe and effective in treatment of
the disease and associated congestive heart
failure.
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