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Introduction: Pancreatic cancer (PC) is among the deadliest malignancies. Kidney cancer (KC) is a common malignancy globally. 
Chemo- or radio-therapies are not very effective to control PC or KC, and overdoses often cause severe site reactions to the patients. As 
a result, novel treatment strategies with high efficacy but without toxic side effects are urgently desired. Secoisolariciresinol diglucoside 
(SDG) belongs to plant lignans with potential anticancer activities, but clinical evidence is not available in PC or KC treatment.
Patient Concerns: We report a rare case of an 83-year-old female patient with pancreatic and kidney occupying lesions that lacked 
the conditions to receive surgery or chemo- or radiotherapy.
Diagnosis: Pancreatic and kidney cancers.
Interventions: We gave dietary SDG to the patient as the only therapeutics.
Outcomes: SDG effectively halted progression of both PC and KC. All clinical manifestations, including bad insomnia, loss of 
appetite, stomach symptoms, and skin itching over the whole body, all disappeared. The initial massive macroscopic hematuria became 
microscopic and infrequent, and other laboratory results also gradually returned to normal. Most of the cancer biomarkers, initially 
high such as CEA, CA199, CA724, CA125, came down rapidly, among which CA199 changed most radically. This patient has had 
progression-free survival of one year so far.
Conclusion: These results demonstrate the potent inhibitory effects of SDG on PC and KC of this patient and provide promising 
novel therapeutics for refractory malignant tumors.
Keywords: pancreatic cancer, kidney cancer, lignans, secoisolariciresinol diglucoside, CA199

Introduction
Cancer is a leading cause of death and a major barrier to natural life expectancy worldwide.1,2 Over the past decades, the 
treatment of cancer has undergone tremendous changes, leading to continuous improvement of clinical outcomes.3–5 Although 
surgical resection is still among the top choices of treatment for cancer patients, it is suitable only for early stages of very 
limited kinds of tumors, before metastasis occurs. Even so, usually significant sizes of normal tissues surrounding the tumor or 
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even the whole organ containing the tumor would also have to be removed.6,7 Chemotherapy as the routine method for 
treatment of most malignancies, on the other hand, could cause severe systemic side effects, including serious damage to 
tissues and organs such as the immune and hemopoietic systems; similarly, radiotherapy also causes local or systemic damage 
to the patients, particularly DNA damage.5,8 Immunotherapy as new development of cancer treatment has brought in 
unprecedented effects and hope for a cure of some malignant diseases, but significant problems remain to be resolved, such 
as immune function interference and de novo or acquired resistance to immune checkpoint inhibitors (ICIs).9–11 Therefore, 
innovative and more effective treatment strategies without toxic side effects are urgently desired.

Pancreatic cancer (PC) is a deadly disease with very low (11%) 5-year overall survival (OS).12 In 2020, the global PC death 
number (ca. 466,000) was close to the number of new cases (ca. 496,000) due to the lack of effective treatment methods and 
the strong tendency of PC to develop resistance to the current therapeutic strategies, which lead to rapid progression and low 
rates of pathologic complete response.2,8 Although some novel targeted therapeutic drugs or strategies might contribute to 
improve treatment outcomes in PC patients, including increasing immune surveillance, regulating cell metabolism and drug 
combinations,13–15 new possibilities need to be further explored to improve the clinical outcomes of PC patients.

Kidney cancer (KC) ranks 16th among the most frequently diagnosed cancers, with 431,288 new cases reported in 
2020 globally.2 Treatment for KC has improved dramatically in recent years, shifting from high-dose cytokine therapy in 
combination with surgical resection to targeted therapy, immunotherapy or combination therapies.16 However, effective 
chemotherapies are not available for KC treatment, and ICIs often cause toxic effects due to overtreatment.17,18 

Therefore, new therapeutic strategies against KC also need to be developed.
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Secoisolariciresinol diglucoside (SDG) belongs to plant lignans, which are phenolic compounds found in a broad 
range of edible plants, such as the seed of flax.19,20 SDG has strong suppressive effects on cancers, but to date is mostly 
considered in the prevention rather than treatment of malignancies.21,22 Many studies have demonstrated that SDG 
functions by affecting the gut microbiome.23,24 However, little is known about the effects of SDG on the highly 
intractable cancers such as PC or KC.

Here, we report a case of an elderly female patient with both PC and KC diagnosed at the same time. The senior age 
of the patient and the advanced stages of the two distinct kinds of primary cancers made it impossible for the patient to 
undergo surgery or chemo- or radiotherapy. We then gave dietary SDG to the patient as the only therapeutics. 
Consequently, both PC and KC of the patient stopped progression soon after the oral administration of dietary SDG, 
with clinical manifestations quickly vanishing and laboratory results gradually becoming normal.

Case Report
An 83-year-old woman, with one year of weakness, painless macroscopical hematuresis, jaundice, loss of appetite and 
poor sleep quality, was admitted on November 8th 2021. A gadolinium-enhanced total abdomen magnetic resonance 
imaging (MRI; detected on November 15th 2021) scan revealed enlarged gallbladder and dilated intrahepatic bile duct, 
common hepatic duct and bile duct, image of which was truncated by the head of the pancreas. A nodule, 23×16×18 mm, 
was found in the uncinate process of the pancreas (Figure 1A). The T1-weighted imaging (T1WI) showed slightly low 
signal, and T2WI showed slightly high signal. The enhanced scan showed progressive enhancement, distal pancreatic 
parenchyma atrophy, and pancreatic duct dilation. The boundary between the lesion and the descendant duodenum was 
not clear, the contact with the superior duodenal vein was less than 180°, and the boundary with the superior duodenal 
artery was clear. Multiple long T1 and T2 signals could be seen around the lesion without enhancement, which seemed to 
be connected with the pancreatic duct. In addition, a right renal pelvis nodule, 23×9 mm with clear boundary, was found 
(Figure 1B). T1WI and T2WI showed a little low and high signal, respectively. The enhanced scan showed mild non- 
uniform enhancement. The MRI findings suggested that the nodule in the uncinate process of the pancreas might be 
pancreatic cancer that created the low biliary obstruction, and that the nodule in the right renal pelvis might also be 
malignant. The results of three-dimensional ultrasound images (detected on November 12th 2021) of the whole abdomen 
also showed that the gallbladder was enlarged (about 79×41 mm) with clear outline, the intrahepatic bile duct was 
dilated, and the downward part of the common bile duct was widened to about 18 mm (Figure 2A and B). The main 
pancreatic duct was dilated (about 11 mm, Figure 2C) and coupled with low biliary obstruction (Figure 2D). The patient 

Figure 1 Gadolinium-enhanced total abdomen MRI images of an 83-year-old patient with lesions in the pancreas and renal pelvis on November 15th, 2021. The lesion 
located in uncinate process of head of pancreas showed gradual enhancement on T1-weighted image (A, red circle and arrow). The main pancreatic duct was widened. 
Lesion (MD = 2.3 cm) in the right renal pelvis showed mild, uneven enhancement (B, red circle and arrow). 
Abbreviation: MD, maximum diameter.
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had no family history of malignant tumors or mental illnesses. These imaging results indicated that the patient had both 
pancreatic cancer and renal pelvis cancer.

The patient underwent bile duct dilation operation on November 26th 2021, the jaundice was alleviated after the 
intervention. She did not receive the conventional treatment for pancreatic or kidney cancer, such as surgery, chemo- or 
radiotherapy, or targeted therapy. She agreed to start oral SDG administration at a dose of 7 g twice per day on 
January 12th, 2022. After 5 days of ingesting SDG, the patient felt substantial improvement of overall physical state and, 
particularly, her sleep status became fully recovered after severe insomnia.

After 3 months of oral SDG administration, the frequency of macroscopic hematuria decreased from daily to less than 
once a week. Since April of 2022, the patient has shown further improvement of general condition.

On July 2nd 2022, the patient experienced a brief period of fever and received oral cephalosporin treatment. During 
this period, she stopped the oral SDG administration. In the meantime, she complained of loss of appetite, stomach ache 
and distension after meals, itching all over her body, and severe insomnia again. Her body weight decreased from 52 kg 
to 46 kg during that period. On August 4th 2022, she restarted the oral SDG administration once again. Two days later, 
the itching was diminishing, and she began to have normal appetite and bowel movements, but the stomach ache and 
distension still remained. However, to our delight, her body weight became stable on August 9th 2022, according to the 
patient, her stomach symptoms were significantly alleviated. Laboratory examinations of urine also showed significant 
improvement on August 10th 2022 compared with the previous results (see Table 1). Laboratory studies of the blood also 
demonstrated significant improvement, although serum cystatin C, albumin, ALP, GGT, cholinesterase and prealbumin 
were still abnormal. Importantly, the recovery of urine and blood glucose levels (see Table 1) suggested that SDG might 
have potential clinical value in regulating glucose metabolism.

Her body weight increased from the previous 46 kg to 48 kg on August 20th 2022 and this trend continued. On August 26th 
2022, her overall condition further improved, including much better complexion and mental state, improved appetite and 

Figure 2 Three-dimensional ultrasound images with lesion in the pancreas on November 12th, 2021. The superior common bile duct was obviously dilated with MW of 
1.8 cm (A, dotted line). The gallbladder volume was enlarged with a 7.9 cm long diameter and 4.14 cm front and back diameter (B, dotted line). The main pancreatic duct 
was also widened with MW of 1.06 cm (C, dotted line). The lesion located in head of pancreas area was 1.71 cm (D, dotted line) in MD. 
Abbreviations: MW, maximum width; MD, maximum diameter.
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increased food ingestion, complete disappearance of stomach and intestinal symptoms, and continuously increasing body 
weight (50 kg on September 16th 2022). MRI scan images (detected on November 7th 2022) showed extremely encouraging 
results: no further growth of either tumor compared with the MRI results of November 15th 2021, with the current size of the 
pancreatic tumor being 23×16 mm (Figure 3A) and that of the right renal pelvis tumor being 22×9 mm (Figure 3B), 

Table 1 Laboratory Results of Routine Blood, Urine, Blood Biochemistry, and Tumor Markers in Patient at Different Time Points

Sample Index 2022.04.19 2022.08.10 2022.11.06 2022.11.24 2023.08.01 Reference Interval 
(Unit)

Urine Blood 3+ 2+ 3+ 3+ / Negative (-)

Protein 2+ 2+ 2+ +- / Negative (-)

Glucose 3+ - - - / Negative (-)
Microalbumin + + + + / Negative (-)

Red blood cell count 355.00 64.00 928.00 9.00 / 0–25.00 (/μL)

Red blood cell-M 63.90 11.52 167.04 1.62 / 0–5.00 (/HP)
White blood cell count 11.00 42.00 52.00 9.00 / 0–25.00 (/μL)

White blood cell-M 1.98 7.56 9.36 1.62 / 0–5.00 (/HP)
Non-squamous epithelial 

cell count

0.00 4.00 1.00 0.00 / 0–1.00 (/μL)

Blood White blood cell count 9.96 5.19 5.03 / 6.70 3.50–9.50 (109/L)
PCT of neutrophil 84.90 55.30 63.60 / 69.90 40.00–75.00 (%)

ABS of neutrophil 8.46 2.87 3.19 / 4.70 1.80–6.30 (109/L)

PCT of lymphocyte 10.10 34.00 25.10 / 27.70 20.00–50.00 (%)
ABS of lymphocyte 1.01 1.76 1.26 / 1.90 1.10–3.20 (109/L)

Red blood cell count 3.11 3.51 3.43 / 2.24 3.80–5.10 (1012/L)

Hemoglobin 97 111 106 / 76 115–150 (g/L)
Hematocrit 30.20 33.90 33.00 / 21.2 35.00–45.00 (%)

Platelet count 112 234 129 / 158 125–350 (109/L)

Serum K+ 3.41 4.13 3.78 / 3.53 3.50–5.30 (mmol/L)
Ca+ 2.07 2.38 2.23 / - 2.11–2.52 (mmol/L)

Cystatin C 1.37 1.30 1.21 / - 0–1.16 (mg/L)

Total protein 54.0 67.6 63.3 / 53.8 65.0–85.0 (g/L)
Albumin 29.6 36.7 37.0 / 32.0 40.0–55.0 (g/L)

Albumin/Globulin 1.21 1.19 1.41 / 1.48 1.20–2.40

Aspartate 
aminotransferase

125 30 22 / / 13–35 (U/L)

Alanine aminotransferase 95 26 19 / 17.4 7–40 (U/L)

Alkaline phosphatase 139 194 166 / 183.3 30–120 (U/L)
γ-glutamyltransferase 109 126 64 / 63.9 7–45 (U/L)

Cholinesterase 3887 3586 3520 / / 5000–12,000 (U/L)

Total bile acid 17.34 7.10 4.70 / 6.60 0–10.00 (μmol/L)
Prealbumin 0.150 0.075 0.107 / 0.152 0.180–0.350 (g/L)

Glucose 6.57 5.78 5.56 / 3.4 3.89–6.11 (mmol/L)

HDL Cholesterol / 1.13 1.43 / 0.76 1.20–1.68 (mmol/L)
LDL Cholesterol / 2.10 1.94 / 1.90 2.07–3.10 (mmol/L)

Serum 

biomarker

CEA 3.19 4.52 5.29 4.86 / 0–4.50 (ng/mL)

CA199 173.30 1314.73 1331.36 609.57 / 0–30.00 (U/mL)

CA724 5.55 14.82 8.77 / / 0–7.00 (U/mL)

CA125 9.36 22.67 12.43 / / 0–35.00 (U/mL)
HE4 155.09 143.97 115.78 / / 0–105.69 (pmol/L)

Postmenopausal ROMA 

index

23.02 34.59 21.36 / / < 29.9 (low risk)

Note: The slashes mean no relevant data collected.
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unambiguously demonstrating that the patient’s diseases were under effective control. Whole blood and serum examination 
results showed a general trend of improvement from April to November, 2022 (Table 1). Most of the biomarkers, initially high, 
such as CEA, CA199, CA724, CA125, came down rapidly, among which CA199 changed most radically: it was surging from 
April to August, then remained relatively unchanged from August 10th to November 6th, 2022, and finally dropped 
dramatically eighteen days afterwards on November 24th, 2022. HE4 kept going down, and the postmenopausal ROMA 
index first went up slightly and then came down to normal on November 6th, 2022. The hematuria became microscopic upon 
examination on November 24th, 2022; in the meantime, urine protein and glucose both remained negative (see Table 1). The 
patient had routine blood and biochemistry tests on August 1th (see Table 1). We have been following-up this patient and she 
remains well up until the last follow-up on September 3th, 2023.

Discussion
Occurrence of multiple primary cancers in the same individual around the same time is rare, with a frequency of 1–3% 
among all reported malignancies.25 The frequency of pancreatic cancer concomitant with other cancers is 1–20%,26 

predominately in the stomach, colon, thyroid, or genitourinary tract.27 In this report, we presented a female patient with 
synchronous primary PC and KC.

Despite great advances in the treatment of pancreatic and renal cancers as single diseases over the past decades, there are 
few reports on the treatment of patients with these two primary cancers diagnosed at the same time. Mahfoud et al reported 
a 70-year-old female with synchronous primary PC and renal cell carcinoma, who was treated with a combination of 
gemcitabine, sunitinib and denosumab, and eventually she had a prolonged progression-free survival of 9 months.28 

Several laboratories have demonstrated the effects of lignans from flaxseed, which contain SDG, for improving human health 
as well as for cancer prevention or treatment.20,29 Previously, we used dietary SDG to successfully control malignant 
diseases.30 Since the elderly patient we reported here was not eligible for surgery or chemo- or radiotherapy, we treated her 
with dietary SDG as the only therapy and the patient has had progression-free survival of one year. During the treatment, the 
patient regained body weight, which was significantly decreased during cancer progression, and other symptoms, including 
bad insomnia, loss of appetite, stomach ache and distension, skin itching over the whole body, all disappeared. Of great 
significance, the initially macroscopic hematuria became microscopic, and its frequency was also decreased from daily to one 
or two times a week, all of which demonstrates the potent inhibitory effects of SDG on the malignancies of this patient.

The improvement of laboratory results also demonstrated the efficacy of SDG as treatment, including the recovery of 
blood cell count and classification as well as the amelioration of levels of several cancer biomarkers, such as CA199, 

Figure 3 Gadolinium-enhanced total abdomen MRI images with lesions in the pancreas and renal pelvis on November 7th, 2022. The lesion located in uncinate process of 
head of pancreas still showed gradual enhancement on T1-weighted images (A, red circle and arrow). Lesion (MD = 2.2 cm) in the right renal pelvis showed slightly higher 
signal on T2-weighted image (B, red circle and arrow). 
Abbreviation: MD, maximum diameter.
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CA724 and HE4. Additionally, the postmenopausal ROMA index was also significantly reduced during SDG treatment, 
indicating that the risk of ovarian cancer was lowered.

The gut microbiota is now considered as one of the most important factors contributing to host health and influencing 
disease occurrence.31,32 Changes in the composition of gut microbiota are associated with many human diseases, including 
cancers.33,34 It is worth noting that after this patient stopped oral SDG ingestion and began receiving antibiotics, her body 
weight was significantly reduced. We speculate that antibiotics might disrupt the composition and population structure of the 
gut microbiota, which in turn would greatly weaken the microbial cooperation to support the anticancer activities of SDG, 
resulting in tumor progression. This speculation is supported by findings that the human intestinal microbiota could convert 
the plant lignan SDG into mammalian lignans enterodiol and enterolactone, which have potent anticancer activities.35–42 

Therefore, the gut microbiota of this patient might act as a mediator in the metabolism and activity of SDG.
Previously, we treated a patient with gastrointestinal stromal tumor through oral administration of SDG.30 The patient 

had a serum CA724 level of more than 300 U/mL (the upper limit of detection; reference value: 0–6.9 U/mL) before 
treatment. After one month of oral administration, CA724 was 1.39 U/mL. We have been following-up with him and he 
was well, working and full of energy up until the last follow-up on August 28th, 2023.

It is worth noting that this patient lacks pathological diagnosis information and has not undergone tumor resection, 
chemotherapy, radiotherapy or targeted treatment. Judging from clinical experience and laboratory examination results, this 
patient is in line with the clinical manifestations of pancreatic and renal malignant occupying lesions. The reason why biopsy 
was not performed was because the patient did not meet the conditions for biopsy at her initial visit in hospital on 2021. At the 
same time, her old age and poor overall condition meant she was not suitable for surgery or systemic treatment.

The most important point of this study is that we showed evidence to demonstrate the potent suppressive effects of SDG 
on synchronous primary PC and renal cell carcinoma. Therefore, dietary SDG may become a widely used curative therapy 
for patients of a variety of cancer types, especially for those who are overly elderly or have other vulnerable conditions.

Conclusion
We reported a case of synchronous primary PC and KC who received oral SDG and had the malignant diseases under 
control, with significant improvement of clinical manifestations and laboratory examination results. This study demon-
strates the potential role of SDG in inhibiting some refractory malignant tumors as a curative therapy.

Abbreviations
PC, Pancreatic cancer; KC, Kidney cancer; SDG, Secoisolariciresinol diglucoside; CEA, Carcinoembryonic antigen; 
CA199, Carbohydrate antigen 199; CA724, Carbohydrate antigen 724; CA125, Carbohydrate antigen 125; ICIs, Immune 
checkpoint inhibitors; OS, Overall survival; MRI, Magnetic resonance imaging; T1WI, T1-weighted imaging; T2WI, T2- 
weighted imaging.
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