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Abstract

Introduction: Kaposi’s sarcoma (KS) is a multicentric angiomatous 
neoplasm of lymphatic endothelium-derived cells that leads to angioproliferative 
diseases and affects the skin and internal organs. Currently, the main treatment 
options include radiotherapy, chemotherapy and targeted treatment. However, 
due to the low incidence rate and high malignancy, prognosis remains dismal 
and thus novel strategies are warranted. 

Methods: We treated 3 cases of KS with sirolimus, and evaluated the 
effectiveness and related side effects. Two were not suitable for chemotherapy, 
andone refused chemotherapy. 

Results: In this study, three patients all achieved symptom relief within 
three days. One patient died of pulmonary infection, and the overall survival time 
was 12.0 months. The other two patients had not reached disease progression, 
and the progression free survival time (PFS) of one patient was more than 18 
months. The main adverse reaction was grade 1-2 oral mucositis, which was 
well controlled and well tolerated. 

Conclusion: This study shows the long-term remission of lesions and 
satisfactory safety of oral sirolimus in KS patients who are unsuitable for 
chemotherapy or refuse chemotherapy. 
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Introduction
Kaposi’s sarcoma (KS) is a multicentric angiomatous neoplasm 

of lymphatic endothelium-derived cells [1,2]. The level of 
Immunosuppression and HHV-8 infection are the most commonly 
implicated etiological factors affecting the development and 
progression of KS [2]. It is generally categorized into four subtypes: 
classic (sporadic initially described by Kaposi), endemic (observed 
in African), iatrogenic (immunosuppressive related) and epidemic 
(AIDS related) [2,3]. KS usually presents with purple, red or dark 
brown macules, patches, papules or nodules, involving the lower 
limbs, and may be bleeding, ulcer, verrucous and hyperkeratosis [2,4]. 
Lymphoedema and oral involvement are commonly seen and can 
precede maculopapular lesions [4]. Besides, visceral involvement, for 
example, lung, gastrointestinal tract, bone and liver, most frequently 
occurs in epidemic type. It is usually manifested as slow progression 
and indolent biologic behavior, whereas epidemic and iatrogenic KS 
may be extensive and life threatening. According to the research of 
the Italian cancer registry, the 5-year and 10-year survival rates of KS 
are 69% and 46% respectively with a median survival of 9. 4 years [5]. 
One hundred and thirty-nine were men (median age 70 years) and 65 
were women (median age 72). One, 5 and 10 year survival rates were 
0. 92, 0. 69 and 0. 46 respectively. Survival did not vary according to 
sex and tumor sites. Owing to its slow progression, KS aims to control 
disease progression and improve quality of life. 

At present, based on the European consensus-based 
interdisciplinary guideline, the treatments of KS mainly include local 
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therapies, radiotherapy, surgical excision, cryosurgery and laser, 
interferon and chemotherapy [6]. Radiotherapy is feasible for early 
localized lesions, and surgical resection is another option, but it is only 
limited to small superficial lesions, and the recurrence rate is high. In 
addition, most chemotherapeutic drugs have potential serious side 
effects, and lack sufficient evidence. Due to the low incidence rate and 
comorbidities, there is no standard therapy for KS patients who do 
not tolerate chemotherapy or refuse chemotherapy. 

The mTOR is a serine threonine protein kinase, which plays a 
central regulatory role in gene transcription, protein synthesis, 
apoptosis and other important processes [7]. Sirolimus is a typical 
inhibitor of mammalian target of rapamycin (mTOR) signaling 
pathway. Recently, it has become a new treatment for KS because it 
blocks the tumor formation of G protein coupled receptor (vgpcr) 
encoded by KS herpesvirus in vivo and in vitro [8]. The effectiveness 
of oral administration has been confirmed in the treatment of renal 
transplant KS patients [9]. However, so far, it has not been used in 
the treatment of KS who refuse chemotherapy or chemotherapy 
intolerance. Here, we report 3 patients who achieved long-term 
disease control after oral sirolimus. 

Patients and Methods
Patient Preparation

We treated 3 cases of classic KS with sirolimus, and evaluated 
the effectiveness and related side effects. Written informed consent 
was obtained from each patient. Participants’ demographics, 
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clinicopathological data were collected from hospital electronic 
medical records and follow-up phone inquiries. 

Ethics Approval and Consent to Participate
The Ethics Committee of Xiamen Branch, Zhongshan Hospital, 

Fudan University Biomedical Research Department provided ethical 
approval. This study was carried out in accordance with the principles 
of the Helsinki declaration and informed consent for collecting and 
preserving samples and details was obtained from each patient. 

Efficacy Evaluation
The efficacy was evaluated according to recist1. 1, which was 

divided into complete response (CR), partial response (PR), and 
disease stable (SD) and disease progression (PD). The progression 
free survival (PFS) and overall survival (OS) of patients were counted. 

Results
Baseline Characteristics of Patients

The features of the patients are shown in (Table 1). Two were not 
suitable for chemotherapy, andone refused chemotherapy. 

Case Presentation
Patient 1, male, 62 years old, and was referred to local hospital in 

September 2018 dueto the increased urine foam. Ultrasound in the 
external hospital: left / right kidney length 120/110mm, double kidney 
multiple cysts, urine protein 3+, urine occult blood 3+, 24h urine 
protein 4. 65g/L, 2018-10-12 serum creatinine 106umol/L, albumin 
21. 91g/L, nephritic syndrome diagnosed clearly. On October 24, 
2018, renal biopsy was performed in our hospital. Combined with 
pathological diagnosis, focal proliferative IgA nephropathy and stage 2 
chronic kidney diseases were given prednisone acetate 60mg/d orally. 
From May 2019, it was found that the left leg was swollen without 
diagnosis and treatment. After that, multiple purplish red warty 
nodules were added to the left leg, gradually increasing, involving the 
lower limbs (Figure 1A). Skin biopsy was performed in an external 

hospital on July 15, 2019. The postoperative pathology showed 
vascular tumors. Immunohistochemistry showed positive expressions 
of CD31, CD34, HHV8 and ERG, Ki-67 (60%). KS was considered. No 
obvious tumor metastasis was found on plain computed tomography 
(CT) scan of thoracoabdominal basin. Sirolimus was given orally 
for 1mg / d instead of chemotherapy due to the patient’s nephrotic 
syndrome. This patient achieved symptom relief within three days. 
After administration for 3 months, the rash subsided, local scab and 
skin swelling subsided significantly (Figure 1B), and the condition PR 
was evaluated. During this period, the glucocorticoids treatment of 
nephrotic syndrome continued and gradually decreased the dosage 
and completed withdrawn in October 2019. There was no obvious 
adverse reaction during the oral administration of sirolimus. After 
half a year, the rash continued to shrink, and the local skin did not 
reswell (Figure 1C). After 1 year, the focus continued to PR, leaving 
only pigmentation (Figure 1D). 

Patient 2, male, 56 years old, went to the local hospital one and 
a half months ago because of redness and swelling of the left lower 
limb and pain after standing for a long time. There was no obvious 
improvement after symptomatic treatment, so he underwent skin 
biopsy of the left lower leg on July 29, 2019. The postoperative 
pathology showed: (rash of the left lower leg) vascular tumor, mitotic 
image was easy to see (Figure 2A), and immunohistochemistry 
showed CD31, CD34, ERG, FLI-1, Ki-67 positive expression (Figure 
2B-2F). Referring to immunohistochemical and clinical findings, he 
was diagnosed with Kaposi’s sarcoma. CT revealed no recurrence 
and metastasis. Combined with personal will and the efficacy of 
oral sirolimus in the previous patient we observed, this patient took 
sirolimus 1mg/d orally from August 8, 2019 instead of chemotherapy. 
After only 2 days, the lower limb tumors were significantly smaller 
than before, and the lesions were improved. No obvious side effects 
were observed beside lower limb edema (G1) during the treatment. 
After 1 month, the lesions were improved. Compared with the focus 
in July 2019, edema and rash were significantly improved after two 

Patient Age Gender Combined diseases Sirolimus oral 
dose Side effect PFS (months) OS (months)

Patient 1 62 male Focal proliferative IgA nephropathy and 
chronic kidney disease 1mg / d No obvious adverse 25 NA

Patient 2 56 male Hypertension 1mg / d Mild lower limb edema 24 NA

Patient 3 74 male Rheumatoid arthritis, hypertension and chronic 
kidney disease 1mg / d Grade 1 oral mucosa 4 4

Table 1: Features of patients.

Figure 1: 
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years. At present, the patient is ongoing the treatment of sirolimus 
and the disease is under control. 

Patient 3, male, 74 years old, found a purplish red lesion on 
the right plantar skin on July 6, 2020, with a size of about 3-4cm, 
local ulcer formation, accompanied by bleeding and exudation. Red 
patches on the skin of limbs and back, about 1-2cm in diameter higher 
than the skin surface. Pathological biopsy in the external hospital 
on August 13, 2020 showed that the tumor was of vascular origin. 
Immunohistochemistry: positive expression of CD31, CD34, D2-40, 
FLI-1 and ERG, HHV8 (+) and Ki-67 (30%). KS was considered in 
pathological consultation. Anti-infective treatment was given for 
more than 20 days, but the lesion did not improve significantly. The 
patient was referred to our hospital on August 31, 2020. Rheumatoid 
arthritis has been treated with prednisone 5mg/d for more than 
10 years; with a history of hypertension for 8 years, valsartan and 
amlodipine were given to reduce blood pressure, and the blood 
pressure could be controlled; chronic kidney disease complicated 
with renal insufficiency and cardiac insufficiency. Sirolimus 1mg/d 
was taken orally from September 2, 2020. The lesions of lower limbs 
were improved 3 days after treatment. After 2 months, the skin lesions 
of the right plantar were significantly improved and the exudate was 
significantly absorbed. Grade 1 oral mucosa appears during oral 
sirolimus, which can be relieved after symptomatic treatment. On 
January 13, 2021, the patient died of lung infection. Therefore, the 
final OS of the patient after taking sirolimus was 4.0 months. 

Discussion
The average age of onset of KS varies by subtype. Typical KS 

usually occurs in elderly men, while epidemic KS may occur earlier, 
which is consistent with the age of three patients in this study [2,6]. 
The diagnosis of KS depends on pathological biopsy. Common 
endothelial cell markers such as CD34 and CD31 were all expressed 
in three patients of this study. 

According to previous studies, for KS with local lesions, 
radiotherapy, intralesional chemotherapy and electrochemical 
therapy have good curative effects. Imiquimod or 9-cis retinoic acid 
can also be used locally, but there is no randomized trial comparison. 
Radiotherapy is one of the most efficient treatments for all forms of 
localised KS with overall response rates range from 47% to 99% [10-14]. 
However, it has a possible risk of off-site recurrence and skin toxicity 
(telangiectasia, pigmentation, skin atrophy and fibrosis). Surgical 
resection is only suitable for some patients, and the recurrence rate is 
high. Generally, KS also needs systematic treatment to control disease 
and reduce lesions. Previously reported chemotherapeutic drugs 
mainly include pegylated liposomal doxorubicin (PLD), paclitaxel, 
vinblastine, etoposide, and interferon α-2A/2B and antiangiogenic 
drugs (pomalidomide / lenalidomide / bevacizumab) [6]. In a study 
of twenty-eight HIV patients with moderate-advanced KS, a better 
response rate was observed in the HAART plus PLD group after 48 
weeks (76% versus 20%) [15]. PLD is approved as first-line therapy 
of HIV-related KS. Another study included 73 analyzable patients, 
including 36 in the paclitaxel arm and 37 in the PLD arm. Comparing 
the paclitaxel and PLD arms revealed comparable response rates (56% 
vs 46%; P=0. 49), median progression-free survival (17. 5 months vs 
12. 2 months; P=0. 66), and 2-year survival rates (79% vs 78%; P=0. 75), 
but somewhat more grade 3 to 5 toxicity for paclitaxel (84% vs 66%; 
P=0. 077) [16]. In general, 80 mg/m2 weekly on a continuous basis or 
3 weeks on 1 week off is the preferred schedule [17,18]. In 9 out of the 
11 Classic KS patients, interferon alfa (3 million units 5 times a week 
for 2 weeks then 2-6 million units 3-6 times a week) was evaluated. 
Maximum response was achieved after 4-6 months. Remission lasted 
4-72 months. Recurrences were retreated, with additional remissions 
after only 5-8 weeks of treatment. Side effects included fever and 
fatigue, which were overcome by dose reduction [19]. Pomalidomide 
was tested in 15 HIV-infected patients and 7 HIV-uninfected patients 
with an overall response rate (ORR) of 60% (95% confidence interval 
[CI], 32%-84%) and 100% (95% CI, 59%-100%), respectively; median 
progression-free survival was 16. 6 months [20]. Other antiangiogenic 
drugs such as bevacizumab showed a 31% ORR (95% CI, 11%-58. 
7%) in a 17- patient phase II trial and deserves further evaluation. 
Other reported alternative drugs include sodium tetradecyl sulfate, 
topical timolol, interleukin-12, imatinib, liposome retinoic acid, 
nivolumab, pembrolizumab, sorafenib, etc. In HIV related KS, topical 
9-cis-retinoid acid (alitretinoin gel 0. 1%) in association with highly 
active antiretroviral therapy showed 37% partial or total response 
rate [21]. In conclusion, as for Kaposi’s sarcoma, chemotherapy 
drugs have some side effects. At present, there is no unified, sustained 
and effective treatment for some patients with KS cannot tolerate 
chemotherapy or refuse chemotherapy due to multiple diseases. 

It is well known that mTOR inhibitor is a serine threonine 
protein kinase, which plays a central regulatory role in important 
processes such as gene transcription, protein synthesis and apoptosis 
[22,23]. Sirolimus (or rapamycin), the first identified inhibitor of 
mTOR, has recently emerged as an active cancer treatment due to 
its ability to block the KS herpesvirus-encoded G protein-coupled 
receptor (vGPCR) oncogenesis[8]. RCC was the first cancer for which 
an mTOR inhibitor was approved [24]. Previous clinical studies also 
support the importance of mTOR pathway in soft tissue sarcoma [25-
27]. In the Stallone study, sirolimus was used to replace cyclosporine 

Figure 2: 
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A in the treatment of 10 KS patients after renal transplantation, which 
promoted the regression of lesions, confirming the clinical efficacy 
and good safety of sirolimus [28]. Guenova et al. also reported that oral 
rapamycin treatment achieved good clinical results in a patient with 
disseminated KS with normal immune function [29]. In addition, a 
recent case report showed that the lesion completely subsided after 16 
weeks of local treatment with sirolimus in a 73-year-old male patient 
with classic KS [30]. Other similar cases of KS treated with sirolimus 
have also been reported [31-33]. However, the number of cases in all 
previous reports is relatively small, some are found accidentally in 
patients with renal transplantation, and there is no effective evidence 
on KS with multiple complications unsuitable for chemotherapy, 
which can be explained by our study. 

To our knowledge, this study is one of the few studies to 
evaluate the clinical efficacy of sirolimus in the treatment of classic 
KS in our country. In this study, the first patient was complicated 
with nephrotic syndrome. In oral hormone therapy, sirolimus 
was individualized in consideration of chemotherapy-related 
nephrotoxicity and the patient’s economic situation. The third 
patient was complicated with hypertension, rheumatoid arthritis 
and renal insufficiency. On the basis of the successful application of 
the first two patients, the second person with grade-1 hypertensives 
who refused chemotherapy chose to take sirolimus orally. The local 
lesions of the three patients were rapidly relieved three days after oral 
administration of sirolimus. Our results are consistent with previous 
studies. One patient died of pulmonary infection complications, 
and the overall survival time was 12 months. The other two patients 
have not yet reached disease progression. It is worth noting that the 
progression free survival time of one patient reached more than 18 
months. Sirolimus, as an oral mTOR inhibitor, has good tolerance 
in clinical practice. The recommended dose of sirolimus is 2–5 mg 
per day [22]. The most common adverse reactions are skin reaction, 
stomatitis, thrombocytopenia, diarrhea, fatigue, hyperlipidemia and 
hyperglycemia [34]. Less common effects include renal insufficiency, 
peripheral edema, interstitial pneumonitis and infections [34]. In 
this study, three patients with comorbidities took sirolimus1mg/d 
orally, both of which were within the recommended dose. The main 
adverse reaction was grade 1-2 oral mucositis, and there were no 
grade 3-4 serious side effects. Our study directly confirmed the long-
term remission of lesions and satisfactory safety of oral sirolimus in 
the treatment of KS who were intolerant to chemotherapy or refused 
chemotherapy. 

Although the number of cases in this study is small, sirolimus 
shows satisfactory efficacy and less side effects, which also provides 
clinical real cases and reference data for the clinical diagnosis and 
treatment of KS patients. In the future, further large sample studies 
are still needed to verify the efficacy and safety of sirolimus in this 
population. 
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