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INTRODUCTION
Myelodysplastic syndrome (MDS) is a group of highly 

heterogeneous, malignant clonal diseases derived from 
hematopoietic stem cells. It’s characterized by one or more 
lines of blood cells with pathological and ineffective, 
hematopoietic production and a high risk of transformation 
to acute myeloid leukemia (AML). The pathogenesis of 
MDS is complex, and immune disorders, gene mutations, 
epigenetic abnormalities, and bone-marrow 
microenvironmental disorders all play important roles in 
the pathogenesis.1 

The characteristics of the older population with a high 
incidence of MDS are high heterogeneity and complex 
disease. The older population with MDS is increasing 

ABSTRACT
Context • Myelodysplastic syndrome (MDS) is a group of 
highly heterogeneous, malignant clonal diseases derived 
from hematopoietic stem cells. PD-1 monoclonal 
antibodies can have a synergistic effect with 
hypomethylating agents (HMAs), especially for patients 
with drug resistance to demethylation drugs. TCM in the 
treatment of MDS can improve hematological indexes, 
and for some patients, control the proliferation of primitive 
cells and delay or even block the transformation to 
leukemia.
Objective • The study intended to examine the therapeutic 
effects of programmed cell death-1 (PD-1) inhibitors and 
azacitidine combined with the Yisuifang Thick Decoction 
in the treatment of MDS with older, high-risk patients.
Design • The research team performed five prospective 
case studies.
Setting • The study took place at the East Hospital 
affiliated with Beijing University of Chinese Medicine in 
Beijing, China.
Participants • Participants were five older, high-risk MDS 
patients at the hospital who received PD-1 and azacitidine 
combined with Yisuifang Thick Decoction between April 
2020 and June 2021. 

Outcome Measures • The research team measured:  
(1) treatment duration, (2) curative effects,  
(3) myelosuppression, (4) immune-related adverse 
reactions, (5) ending outcomes, and (6) progression-free 
survival (PFS).
Results • The male to female ratio for the five participants 
was 3:2, and the median age was 69 years, with a range 
from 62 to 79 years. Four participants had refractory 
HR-MDS and one had primary MDS. The median 
treatment duration was 3 months, with a range from 2 to 
4 months, and the median progression-free survival (PFS) 
was 5 months, with a range from 3 to 14 months. All 
participants achieved a partial response (PR) or a complete 
remission with incomplete count recovery (CRi) and 
showed improvement in serological indexes.
Conclusions • Older, high-risk MDS patients generally 
have poor physical conditions, often accompanied by a 
poor karyotype prognosis and a poor prognosis for 
survival. Therefore, the combination of PD-1, azacytidine, 
and Yisuifang Thick Decoction may be an effective way to 
treat HR-MDS. (Altern Ther Health Med. 2023;29(6):248-
253).
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remission with incomplete count recovery (Cri) of 21%, and 
patients who obtained CR/CRi had a lasting response.13 In 
that study, the median overall survival (OS) of 35 evaluable 
participants was 9.3 months, and despite adverse immune 
reactions, they responded rapidly to hormone therapy. 

Yang et al’s recent study confirmed that azacitidine 
combined with a PD-1 monoclonal antibody in the treatment 
of MDS can obtain better ORR and median OS and the 
incidence of immune-related adverse reactions was low, 
making it a safe and effective treatment plan.14

Traditional Chinese medicine (TCM)
Dialectical treatment is the main feature and core of 

TCM theory, and syndrome is a core part of dialectical 
treatment. It not only reflects the location, nature, and 
tendency of a disease at a certain stage but also reflects the 
essence and pathological changes of the disease.

Huangdi Neijing cloud: “Yin Pingyang secret, spirit is to 
cure”; “When Yang is in the vulva, Yin is in the inner Yang”.15 
In that physiological state, Yin and Yang are in a state of 
constant movement and change, not in a simple state of 
balance. The relationship between them should be a state of 
harmony, and if they aren’t in harmony, diseases can arise. 
Therefore, in the process of clinical treatment, it’s necessary 
to adapt to the ups and downs of Yin and Yang, harmonizing 
them and making the disease heal by itself.16 

The involvement of TCM in the treatment of MDS can 
improve hematological indexes, and for some patients, can 
control the proliferation of primitive cells and delay or even 
block the transformation to leukemia, thus improving 
prognoses. Zhou et al found that TCM syndrome types are 
closely related to such factors as bone marrow at the primitive-
cell level, biochemical indexes, growth factors, and prognostic 
scores.17 TCM can have a good curative effect in treating MDS. 
Combined with Western medicine, it can reduce toxicity and 
side effects, decrease treatment risks, improve treatment 
tolerance, and improve patients’ quality of life.18 

Wang et al carried out a review of studies performing 
syndrome differentiation and classification statistics for 
patients with MDS, and the review found that the basic 
pathogenesis of MDS, no matter what type it is, is Qi and 
blood deficiency and blood stasis.19 

Integrative Treatments
PD-1/PD-L1 inhibitors. These inhibitors can enhance 

antitumor immunity by stimulating the body’s immune function, 
which is similar to the TCM Fuzheng, which can dispel evil 
spirits.20,21 The fundamental pathogenesis of a malignant tumor 
is Yang deficiency and Yin knot; Yang deficiency prevents the 
dissolving of the phlegm stasis and poison knot, and stagnation 
for a long time can become cancerous.22-24 

The four qi attributes of a PD-1/PD-L1 inhibitor belong 
to temperature, which can warm and replenish Yang qi in the 
body, dissipate stagnant Yin and poison, enable sympathetic 
circulation of Yin and Yang, restore positive qi, and then 
prevent evil from going out. 

worldwide, and the problems of high early mortality, a low 
remission rate, and a high recurrence rate need to be solved. 

Due to the special physiological and pathological 
characteristics of older patients with MDS, especially older 
patients of a greater age, with poor Eastern Cooperative 
Oncology Group (ECOG) scores, and with many underlying 
diseases, the treatment is more difficult than younger patients.2

Currently, the treatments for MDS mainly include 
demethylation drugs and immunosuppressants as well as 
allogeneic, hematopoietic, stem-cell transplantation, which 
can achieve good efficacy and even a cure. However, the 
treatments have high risks, including toxicity and relatively 
large side effects, and some patients have poor tolerance and 
are prone to serious adverse reactions, such as infections and 
transgraft-related death.3,4

Programmed Cell Death-1 (PD-1)
PD-1/ programmed death-ligand 1 (PD-L1) inhibitors, as 

the most commonly used immunotherapy drugs at present, 
have significant clinical efficacy in the treatment of a variety of 
malignant tumors, but at the same time, these inhibitors can 
lead to autoimmune tolerance imbalance, involving the normal 
tissues of the human body and triggering a series of inflammatory 
reactions, known as immune-related adverse reactions.5-7

The positive rate of PD-L1 expression in relapsed 
refractory MDS patients is significantly higher than that in 
primary MDS patients. The expression of PD-1 is negatively 
correlated with DNA methylation, and demethylated drugs 
can induce a high expression of PD-1.8 

Bewersdorf et al found that treatment with gemcitabine 
for AML patients can activate the PD-1/PD-L1 signaling 
pathway, resulting in dose-dependent expressions of PD-1, 
PD-L1, and PD-L2, which may be one of the main mechanisms 
causing demethylation drug resistance.9 Ferrari et al found 
that tumor-specific, T-cell-mediated upregulation of PD-L1 
in myelodysplastic-syndrome cells didn’t affect T-cell killing.10 

PD-1 inhibitors can have a synergistic effect with 
hypomethylating agents (HMAs), another treatment for 
MDS, especially for patients with drug resistance to 
demethylation drugs, and the combination can benefit 
patients more.11 

Hypomethylating agents (HMAs)
At present, drugs targeting DNA methylation include 

azacitidine and decitabine, which can embed into DNA and 
inhibit DNA methylation transferase (DNMT), all of which 
can have a significant demethylation effect. 

By inhibiting DNA methyltransferase, HMAs regulate 
abnormal DNA methylation, restore the expression of tumor-
suppressor genes, trigger antitumor immune responses, and 
exert therapeutic effects.12 HMA and its combinations have 
significant advantages as induced remission therapies for MDS. 

Moskorz et al found that 53 participants with AML, who 
received treatment with azacitidine combined with a PD-1 
monoclonal antibody, had an objective response rate (ORR) 
of 34% and a rate of complete remission (CR)/ complete 
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azacitidine combined with the Yisuifang Thick Decoction in 
the treatment of MDS with older, high-risk patients.

METHODS
Participants

The research team performed five prospective case 
studies. The study took place at the East Hospital affiliated 
with Beijing University of Chinese Medicine in Beijing, 
China. Potential participants were five older, high-risk MDS 
patients at the hospital who received PD-1 and azacitidine 
combined with Yisuifang Thick Decoction between April 
2020 and June 2021.

Participants voluntarily received treatments with the 
Yisuifang Thick Decoction combined with Western medicine.

Procedures
Diagnostic process. The Western diagnoses included 

excess blasts 2 (EB-2), refractory anemia with excess blasts 
(RAEB-2), and AML. For TCM, the clinical symptoms and 
tongue and pulse of the five participants all suggested 
deficiency of qi and blood, and two had toxic stasis block.31 
Therefore, the research team gave participants a Yisuifang 
Thick Decoction orally after admission. 

Auxiliary examination. At baseline, all participants 
underwent: (1) a stool analysis; (2) a urine analysis; (3) a test 
of liver function, (4) a test of kidney function, (5) a coagulation 
analysis, (6) D-dimer analysis; (7) an electrocardiogram; (8) 
a lung, computerized tomography (CT) examination; (9) a 
blood analysis, (10) a bone-marrow smear, (11) a gene-
mutation analysis, and (12) a chromosome analysis. 

Prescription for Yisuifang Thick Decoction. The 
decoction included: (1) 15 g of Codonopsis, (2) 15 g of Poria 
mushrooms, (3) 15 g of stir-fried Atractylodes, (4) 30 g of 
Sunburn Astragalus, (5) 15 g of Angelica, (6) 15 g of 
Rehmannia, (7) 15 g of peony, (8) 15 g of Ligusticum 
chuanxiong, (9) 15 g of cuscuta seed, (10) 15 g of Polygonum 
multiflorum, (11) 15 g of wolfberry, (12) 10 g of deer horn 
gum, (13) 10 g of tortoiseshell gum, (14) 15 g of tangerine 
peel, (15) 15 g of Salvia miltiorrhiza, (16) 10 g of peach 
kernel, (17) 10 g of safflower, (18) 10 g of leeches, and (19) 10 
g of terrapin.

Western medications. The research team purchased the 
azacitidine and the tirelizumab from manufacturer.

Intervention. The research team treated all participants 
with Integrated Chinese and Western medicine for 30 days.

Outcome measures. The research team measured: (1) 
treatment duration, (2) curative effects, (3) myelosuppression, 
(4) immune-related adverse reactions, (5) ending outcomes, 
and (6) progression-free survival (PFS).

Intervention
Per day, the Integrated Chinese and Western medicine 

included: (1) 75 mg/m2 of d1-7 azacitidine, (2) 200mg of d8 
tirelizumab (PD-1), and (3) Yisuifang Thick Decoction. 

Its five taste attributes belong to Gan and Xin. Gan can 
cultivate and replenish Yang qi in the body, fueling and 
dispelling evil spirits. Xin can stimulate Yang Qi, warm water 
and dampness, and make the accumulation disappear, 
turbidize Yin, promote evil spirits to change to positive ones 
and improve the circulation of Qi. 

By producing  what is called nourishing of the source of 
fire to eliminate the shade, PD-1/PD-L1 inhibitors can warm 
the body’s Yang qi and dissipate stagnation and Yin toxicity, 
thus promoting treatment of MDS and AML to achieve a 
good curative effect.25-27

HMAs. The regulation of the DNA methylation process 
is similar to the theory of Yin and Yang self-harmony and 
disease self-healing in traditional Chinese medicine.28,29

Yisuifang Thick Decoction. The decoction usually 
includes Codonopsis, Poria mushrooms, stir-fried 
Atractylodes, Sunburn Astragalus, Angelica, Rehmannia, 
peony, Ligusticum chuanxiong, cuscuta seed, Polygonum 
multiflorum, wolfberry, deer horn gum, tortoiseshell gum, 
tangerine peel, Salvia miltiorrhiza, peach kernel, safflower, 
leeches, and terrapin.

Using the basic principles of supplementing a deficiency, 
warming the labor, and dispersing the knot, Su Lao originally 
created the Yisuifang Thick Decoction and added and 
reduced the Eight Treasure decoction, to enrich the Qi and 
blood, activate the blood, and tonify the kidney. The 
composition of Eight Treasure tonic from the Ruizhutang 
experience formula can replenish Qi and spleen, nourishing 
and promoting blood. The Reuse Astragalus, with angelica, 
can supplement angelica’s blood-tonifying decoction and 
help activate the Eight Treasure decoction’s blood effect.

Practitioners use the deer horn gum, tortoiseshell gum, 
codonopsis, and wolfberry for creation of tortoiseshell and 
deer horn gums, to provide the Yin filling essence, Qi Zhuang 
Yang. The Polygonum multiflorum and cuscuta seed tonify 
the liver and kidney and concentrate the blood, replenished 
but not dry. The Salvia miltiorrhiza, peach kernel, and 
safflower support Qi and blood circulation to remove blood 
stasis. The leeches and terrapin break the blood and expel 
blood stasis; the blood stasis goes away, and the body 
produces new blood. Tangerine peel regulates qi and 
invigorates the spleen, drying dampness and eliminating 
phlegm, so that the whole prescription activates promptly.

Current Study
A comprehensive consideration of patients’ ages, general 

conditions, combined diseases, gene mutations, 
chromosomes, and other factors can provide a fine diagnostic 
stratification and individualized treatment, which is the 
direction of future research and in-depth development.30 A 
continuous in-depth exploration of the organic integration of 
different drugs can bring hope of realizing a longer survival 
and a higher quality of life for older MDS patients who aren’t 
suitable for intensive chemotherapy.

The current study intended to examine the therapeutic 
effects of programmed cell death-1 (PD-1) inhibitors and 
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function, tests of kidney function, coagulation analyses, 
D-dimer analyses, electrocardiograms, or lung CT 
examinations. Table 2 shows the results of the blood analyses, 
bone-marrow smears, gene-mutation analyses, and 
chromosome analyses.

Outcome Measures
Treatment Duration. The research team identified the 

number of months that each participant received treatment.
Curative effects. The research team identified the types 

of effects, which included complete remission with incomplete 
count recovery (Cri) and partial response (PR).

Immune-related adverse reactions. The main cause of 
adverse immune reactions is immune-drug toxicity. The 
main pathogenesis is wind pathogen, mixed dampness and 
heat toxicity, and the clinical manifestations are pruritus, 
rash, diarrhea, fatigue, and anemia.

PFS. The research team identified the number of months 
of survival.

RESULTS
Participants 

For the five participants, the male to female ratio was 3:2; 
the median age was 69 years, with a range from 62 to 79 
years; and the EOCG levels at admission were 2 and 3 (Table 
1). Three participants had refractory anemia with excess 
blasts (MDS-RAEB-2); one was receiving initial treatment 
for MDS with excess blasts (MDS-EB-2), and one had MDS-
AML. All five participants were transfusion-dependent 
before treatment. Participants had multiple chronic diseases.

Among the five participants, the four with refractory 
MDS had poor physiological and pathological conditions, 
which limited the possibility of intense chemotherapy.

General symptoms such as fatigue and palpitations 
improved after the oral administration of Yisuifang Thick 
Decoction upon admission. On that basis, participants 
received the combined treatment of PD-1 monoclonal 
antibody and azacitidine at the same time.

Auxiliary Examination
The research team found no obvious abnormalities in 

participants’ stool analyses, urine analyses, tests of liver 

Table 1. MDS Participants’ Demographic and Clinical Characteristics at Baseline. The EOCG scores can range from 2 to 3. 
The IPSS-R scores can range from 5.5 to 9, and 5.5 = high risk, 9 = very high risk.

Characteristics Case 1 Case 2 Case 3 Case 4 Case 5
Age, y 69 62 69 68 79
Gender Male Male Female Female Male
EOCG 2 2 3 3 3
Complications •	Hypothyroidism 

•	Hepatitis E
•	 Hypertension
•	Diabetes

•	Hypertension
•	Diabetes

•	After heart-stent 
implantation

•	Coronary heart disease
•	Hypertension
•	Diabetes

TCM diagnosis Marrow consumption Marrow consumption Marrow consumption Marrow consumption Marrow consumption
TCM dialectics Syndrome:

•	Qi and blood deficiency 
•	Poison stasis block

Syndrome:
•	Qi and blood 

deficiency 

Syndrome:
•	Qi and blood deficiency 
•	Poison stasis block 

Syndrome:
•	Qi and blood 

deficiency 

Syndrome:
•	Qi and blood deficiency 

Diagnosis MDS-RAEB-2 MDS-EB-2 MDS-RAEB-2 MDS-AML MDS-RAEB-2
MDS risk 
(IPSS-R)

Very high risk,  
9 points

high risk,  
5.5 points

Very high risk, 
9 points

Very high risk,
9 points

Very high risk, 
9 points

Abbreviations: AML, acute  myeloid  leukemia; EOCG, Eastern Cooperative Oncology Group; EB, excess blasts; IPSS-R, 
Revised International Prognostic Scoring System; MDS, myelodysplastic syndrome; RAEB, refractory anemia with excess 
blasts; TCM, Traditional Chinese Medicine

Table 2. MDS Participants’ Auxiliary Examination Results at 
Baseline.

Index Case 1 Case 2 Case 3 Case 4 Case 5
Hb, g/L 60 68 76 73 69
WBC, K/ µl 1.15×109 3.02×109 1.68×109 1.26×109 1.71×109

NEUT, cells/µl 0.32×109 0.98×109 0.72×109 0.26×109 1.08×109

PLT, platelets/µl 4×109 12×109 116×109 4×109 74×109

Degree of 
myelodysplasia

III-IV II IV IV III

Original granulocyte 
ratio, %

19 12 14 26 8

Gene mutation •	TET2
•	RUNX1
•	BCOR 
•	CSF3R
•	PRPF8
•	IKZF1
•	PHF6

•	DNMT3A
•	RUNX1
•	WT1
•	SF3B1

•	ASXL1 •	ASXL1
•	PTPNI1
•	KRAS

•	TP53
•	SF3B1

Abbreviations: ASXL1, additional sex combs like-1; BCOR, 
B-cell lymphoma  corepressor; CSF3R, colony stimulating 
factor 3 receptor; DNMT3A, DNA methyltransferase 3 alpha; 
Hb, hemoglobin; IKZF, Ikaros family  zinc finger  protein 1; 
KRAS, Ki-ras2 Kirsten rat sarcoma viral oncogene homolog; 
NEUT, neutrophilic granulocyte; PHF6, plant homeodomain 
finger 6; PLT, platelet; PRPF8, pre-MRNA processing factor 
8; PTPNI1, protein tyrosine phosphatase 1; RUNX1, runt-
related transcription factor 1; SF3B1, splicing factor 3B 
subunit 1; TET2, tet methylcytosine dioxygenase 2; TP53, 
tumor protein p53; WBC, white blood cell; WT1, Wilms’ 
tumor 1
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medicine provides a new diagnostic and treatment plan for 
older MDS patients with poor physiological conditions. 

Immunotherapy is the development direction for the 
tumor therapy of the future, and TCM is promising in the 
alleviation of immune-related adverse reactions.

The current study had some limitations. The sample size 
was small, and data on the immune-related adverse reactions 
are insufficient. The field still needs a large sample of clinical 
cases treated with traditional Chinese medicine.

CONCLUSIONS
Older, high-risk MDS patients generally have poor 

physical conditions, often accompanied by a poor karyotype 
prognosis and a poor prognosis for survival. Therefore, the 
combination of PD-1, azacytidine, and Yisuifang Thick 
Decoction may be an effective way to treat HR-MDS.
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