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1. Introduction  

Sarcomas are rare tumors that develop from mesenchymal tissue and 

are known for their diverse histological subtypes. Although they are 

uncommon, they carry particular clinical significance due to their 

relatively higher incidence in adolescents and young adults. The 

primary treatment is surgical resection, often combined with 

chemotherapy or radiotherapy, either before (neoadjuvant) or after 

(adjuvant) surgery, depending on the specific subtype [1]. 

Immunotherapy has introduced a breakthrough in cancer 

treatment. Unlike traditional approaches such as chemotherapy and 

radiation, which can harm healthy cells and lead to significant side 

effects, immunotherapy takes a more targeted and refined approach. 

It helps the body’s immune system recognize and attack cancer cells, 

offering a potentially more effective and less toxic alternative [2]. 

Cancer immunotherapy includes a variety of treatment methods, 

such as immune checkpoint inhibitors, adoptive cell transfer, cytokine 

therapies, and cancer vaccines [3]. What sets immunotherapy apart is 

its ability to produce long-lasting effects, sometimes leading to 

extended remission or even complete disappearance of the disease in 

some patients [4]. In addition, immunotherapy is often better tolerated 

than traditional treatments, since it tends to focus more precisely on 

cancer cells while causing less harm to healthy tissues [2]. 

Introduction: Pembrolizumab is a monoclonal antibody that promotes antitumor immunity. This study presents a systematic 

review and meta-analysis of the efficacy and safety profile of this treatment as monotherapy or in combination with other drugs 

for the treatment of sarcomas. 

Methods: A literature search was conducted across Google Scholar, PubMed/MEDLINE, and EMBASE from February 15th 

to April 15th, 2025. Eligible studies were clinical trials that reported efficacy or outcomes of pembrolizumab in sarcoma 

patients, either alone or in combination with other drugs. In contrast, those lacking sufficient data or not meeting trial criteria 

were excluded.  

Results: Ten clinical trials met the eligibility criteria, including 419 sarcoma patients (53.7% male; median age 55.4). 

Pembrolizumab was administered either as monotherapy in 23% of cases or in combination with other agents in 77% of cases. 

The progressive disease rate was 83% with monotherapy and 36% with combination therapy. Objective response rates varied, 

with the highest observed in the pembrolizumab plus talimogene laherparepvec combination (35%) and the lowest in 

pembrolizumab monotherapy (ranging from 0% to 11.2%). Median progression-free survival ranged from 1.4 (Pembrolizumab 

+ Cyclophosphamide) to 7.8 months (Pembrolizumab + Lenvatinib in undifferentiated pleomorphic sarcoma). Combination 

therapy was associated with significantly better tumor response (<0.001). However, rates of endocrine, gastrointestinal, some 

hepatic, and dermatological adverse events were significantly associated with combination therapy compared to monotherapy 

(p < 0.05). 

Conclusion: Pembrolizumab-based combination therapies have the potential to enhance treatment efficacy in sarcoma, 

although they may be associated with an increased risk of adverse events. 

Keywords: Pembrolizumab, Immunotherapy, Chemotherapy, Sarcoma, Programmed cell death protein, Monoclonal antibody 
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Pembrolizumab is a monoclonal antibody that targets the 

programmed cell death protein 1 (PD-1) receptor, blocking its 

interaction with the ligands PD-L1 and PD-L2, which are often 

expressed by tumor cells. By interrupting this pathway, 

pembrolizumab removes a key mechanism of immune suppression, 

allowing cytotoxic T cells to become more active and better able to 

attack cancer cells [5]. PD-1 is an immune checkpoint receptor found 

on activated T cells. When it binds to PD-L1 or PD-L2, it 

downregulates immune activity by inhibiting T-cell function and 

helping tumor cells avoid destruction. Research has shown that 

tumors often increase PD-L1 expression as a strategy to escape 

immune detection, weakening the body’s ability to fight cancer [6]. 

Despite significant research, sarcomas remain difficult to treat 

effectively. Soft tissue sarcomas, in particular, have a 5-year survival 

rate of only about 65%, highlighting the ongoing need for more 

effective therapeutic options [1]. Pembrolizumab has shown durable 

antitumor activity across several solid tumor types, along with a 

generally favorable safety and tolerability profile [7]. This systematic 

review and meta-analysis aims to assess the antitumor efficacy and 

safety of pembrolizumab, both as a standalone therapy and in 

combination with other agents, in treating different types of sarcomas 

through a systematic review and meta-analysis of clinical trials. Only 

data from peer-reviewed sources were included, ensuring the 

reliability of the data [8]. 

 

2. Methods 

2.1. Study design  

The study is a systematic review and meta-analysis encompassing 

clinical trials assessing the effectiveness of pembrolizumab in treating 

sarcomas. It encompasses trials where pembrolizumab is used alone 

as well as in combination with other treatments. The drug 

combinations were grouped as follows: group A (Pembrolizumab + 

Doxorubicin), group B (Pembrolizumab + Axitinib), group C 

(Pembrolizumab + Eribulin), group D (Pembrolizumab + Talimogene 

Laherparepvec), group E (Pembrolizumab + Epacadostat), group F 

(Pembrolizumab + Olaratumab), group G (Pembrolizumab + 

Levatinib), and group H (Pembrolizumab + Cyclophosphamide). The 

search process was conducted from February 15th to April 15th 2025, 

in full compliance with the PRISMA 2020 (Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses) guidelines. 

2.2. Data sources and search strategy 

A thorough search was performed using Google Scholar, 

PubMed/MEDLINE, and EMBASE. A set of keywords was utilized 

to retrieve pertinent studies, specifically: (anti-PD-1; PD-1 inhibitor; 

Keytruda; MK-3475; Lambrolizumab; Pembrolizumab; Sarcoma; 

Sarcomas; Spindle cell sarcoma; Spindle cell sarcomas). 

2.3. Eligibility criteria 

 Eligible studies consisted of clinical trials evaluating the efficacy of 

pembrolizumab in treating sarcomas, either as a standalone therapy 

or in combination with other treatments. Studies were excluded if 

they were not clinical trials, did not investigate pembrolizumab for 

sarcoma treatment, or failed to provide adequate data on treatment 

efficacy or patient outcomes. 

 

2.4. Study selection process 

The study selection process was conducted independently by two 

researchers who carefully screened the titles and abstracts of all 

identified studies. Each study was assessed based on the predefined 

inclusion and exclusion criteria. In instances of disagreement 

regarding a study’s eligibility, a third researcher was consulted to 

resolve the conflict and reach a consensus. 

2.5. Data items 

Data extracted from the eligible studies encompassed a wide range of 

information, including the first author’s name, year of publication, 

trial phase, sarcoma subtype, number of enrolled patients, sex 

distribution, treatment regimen, median patient age, reported adverse 

events, and various clinical outcome measures, including 

progression-free survival, overall survival, complete response, partial 

response, stable disease and progressive disease. 

2.6. Data analysis and synthesis 

The extracted data were organized using Microsoft Excel (2019) and 

analyzed with SPSS version 25.0 (IBM Corp.). Descriptive statistics 

were reported as frequencies, percentages, medians, and ranges. 

Categorical variables were compared using the Chi-square or Fisher's 

exact test, as appropriate. Continuous variables, including overall 

survival and progression-free survival (PFS), were analyzed using the 

non-parametric Mann-Whitney U test. 

3. Results 

3.1. Study selection process and eligibility criteria 

A total of 103 records were initially identified through the search 

process. Among these, 42 were excluded because they were 

unretrievable, two were removed as duplicates, and one was excluded 

for not qualifying as a full research article. Then, the titles and 

abstracts of the remaining 58 studies were screened, resulting in the 

exclusion of 20 records that were deemed irrelevant. After that, 38 

studies underwent full-text screening, of which 27 were excluded 

based on exclusion criteria. Subsequently, 11 studies were assessed 

for eligibility, and one was excluded because it did not provide 

complete data. In the end, 10 studies were included for final review 

and analysis (Figure 1) [7, 9-17].  

 

3.2. Characteristics of included trials 

 

All the studies included were clinical trials, consisting of eight Phase 

II trials, one Phase I trial, and one study that encompassed both Phase 

I and II designs. The raw data, along with key characteristics of each 

study, are summarized in (Tables 1-3). Analysis of progressive 

disease rates in sarcoma patients treated with pembrolizumab 

monotherapy, based on two studies, revealed an overall rate of 83% 

(95% CI: 26%–100%). In contrast, a meta-analysis of patients 

receiving pembrolizumab in combination with other therapeutic 

agents showed a substantially lower progressive disease rate of 36% 

(95% CI: 23%–51%) (Figure 2). 

 

3.3. Baseline characteristics and treatment group distribution 

 

A total of 419 patients were included across the eligible studies, of 

which 225 (53.7%) were males. The median age (IQR) of the patients 

was 55.4 (14.4). Most patients had an Eastern Cooperative Oncology 

Group (ECOG) status of zero (156, 37.23%), followed by a score of 

one (139, 33.17%). Performance status was not reported for 124 

patients (29.59%). Histologically, leiomyosarcoma was the most 

frequently reported subtype, accounting for 99 cases (25.85%), 

whereas conventional chondrosarcoma was the least common, 

identified in only three cases (0.78%). Three hundred twenty-nine 

(78.52%) patients exhibited both metastatic and locally advanced 

properties. Patients were categorized into two groups: 96 patients 

(23%) received pembrolizumab as a monotherapy, while 323 patients 

(77%) were treated with pembrolizumab in combination with other 

therapies.  The types of sarcoma included in the trials were soft tissue 

sarcoma (354, 84.5%) and bone sarcoma (65, 15.5%) (Table 4). 

Objective response rate (ORR) was 19% for patients treated with 

pembrolizumab plus doxorubicin, 24% for pembrolizumab plus 

axitinib, and 11.2% for pembrolizumab alone in a cohort of 80 

patients. Pembrolizumab plus eribulin yielded an ORR of 19.3%, 

while the combination with talimogene laherparepvec had the highest  
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ORR at 35%. In contrast, pembrolizumab plus epacadostat showed a 

low ORR of 3.3%, and pembrolizumab plus olaratumab achieved an 

ORR of 14.6% (Table 2). Response median duration was available 

for five trials and ranged from 6.6 to 13 months. Median progression-

free survival ranged from 1.4 months to 7.8 months, and median 

overall survival ranged from 6.6 to 27.6 months (Table 3). 

 

3.4. Efficacy and adverse events in different treatment groups 

 

Anemia affected 30% of patients overall. It was persistent with Group 

C (52.6%) and Group D (30%). Lymphopenia was notable in Group 

A (27%). Vomiting and diarrhea were most frequent with Group B 

(66.6%) and (57.5%), respectively. Hypothyroidism was notably high 

in Group B (63.6%) and Group G (29.1%). Elevated liver enzymes 

(ALP, AST, ALT) were widespread, especially with Group G 

(89.5%) and Group A (59.3%). Cough and dyspnea were seen across 

most regimens, but cough was particularly high with Group B (33%). 

Headache was a relatively common complaint, notably with Group F 

(24.3%). Cardiac events were rare, but hypertension was notable in 

Group B (48.4%) and Group G (56%). Alopecia was most common  

 

 

in Group A (42.4%) and Group C (24.5%). Fatigue was the most 

common general adverse event, affecting more than half of all 

patients and reaching up to 80% in Group D (Table 5). 

Compared to pembrolizumab monotherapy, combination 

therapy was associated with significantly better tumor responses, 

including higher rates of partial and stable disease and a lower 

incidence of progressive disease (p < 0.001). Hematological toxicities 

differed significantly: thrombocytopenia was more frequent with 

combination therapy (p = 0.010), while lymphopenia and anemia  

were more common with monotherapy (p < 0.001 and p = 0.001, 

respectively). Gastrointestinal events such as nausea (p = 0.019),  

xerostomia (p = 0.001), and abdominal pain (p = 0.003) were also 

more common in combination therapy. Combination therapy was 

linked to higher rates of hypothyroidism (p < 0.001), hepatobiliary 

abnormalities, including elevated liver enzymes (p < 0.001), lipase (p 

= 0.001), and amylase (p = 0.029). Respiratory (cough: p = 0.006; 

rhinorrhea: p = 0.018), neurological (dysgeusia: p = 0.004), vascular 

(hypertension: p = 0.005), and dermatological toxicities (skin rash: p 

= 0.028; maculopapular rash: p = 0.047; alopecia: p = 0.001) were 

also significantly higher in combination therapy. Metabolic 

Figure 1. Study selection PRISMA flow chart 
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disturbances such as hypoalbuminemia (p < 0.001), hypokalemia (p 

= 0.011), and hypomagnesemia (p = 0.004) varied between groups. 

Additionally, adverse events such as decreased WBC and neutrophil 

counts, fatigue, tumor pain, and oral mucositis were more common in 

the combination group (p < 0.001), whereas insomnia (p = 0.014) and 

hyperglycemia (p < 0.001) were more frequent with monotherapy 

(Table 6). 

 

4. Discussion 

 

The current meta-analysis results demonstrate a stark contrast 

between pembrolizumab monotherapy and combination approaches 

in sarcoma treatment. With pembrolizumab monotherapy showing an 

83% progressive disease rate compared to 36% with combination 

therapy, these findings suggest that immune checkpoint inhibitors 

alone might have limited efficacy in most sarcoma subtypes. 

However, there is considerable heterogeneity between the studies (I² 

= 93.3% for monotherapy and I² = 82.7% for combination therapy), 

reflecting significant differences in histologic subtypes, patient 

selection, treatment regimens, and tumor biology. The wide 

prediction interval (0.00–1.00) indicates uncertainty regarding the 

reproducibility of these results in future studies. Although this 

introduces variability, it reflects inherent differences across study 

populations or methodologies rather than undermining the overall 

consistency and reliability of the core findings.   

The SARC028 trial, evaluating pembrolizumab monotherapy in 

sarcomas, reported an ORR of 18% in soft tissue sarcomas, with 

responses primarily observed in undifferentiated pleomorphic 

sarcoma and liposarcoma [9]. This contrasts with Boye et al’s finding 

of 0% ORR in a cohort of 12 patients treated with pembrolizumab 

alone, highlighting the variability in treatment responses across 

different sarcoma subtypes and patient populations [7]. The limited 

efficacy of pembrolizumab monotherapy is further supported by the 

AcSé trial, which reported an ORR of only 6.2% across various rare 

sarcoma subtypes [18 ].  

The significant variability in treatment outcomes across different 

histological subtypes underscores the importance of histology-

specific approaches in sarcoma management. The current analysis  

revealed that leiomyosarcoma was the most common histological  

 

 

 

 

 

 

 

subtype, yet previous studies have shown this subtype to be relatively  

resistant to immune checkpoint inhibition. The SARC028 trial 

reported no responses in leiomyosarcoma patients treated with  

pembrolizumab monotherapy. In contrast, certain histological 

subtypes have demonstrated greater sensitivity to immunotherapy. 

For instance, undifferentiated pleomorphic sarcoma has shown a 40% 

ORR [9]. Similarly, alveolar soft part sarcoma has emerged as a 

particularly responsive subtype, with studies reporting response rates  

of up to 50% with PD-1 inhibition. These findings highlight the 

critical importance of histology-specific patient selection for 

immunotherapy trials in sarcoma [19].  

The current meta-analysis demonstrated that combination 

approaches significantly improve treatment outcomes compared to 

pembrolizumab monotherapy, with combination therapy showing a 

64% lower rate of progressive disease. This substantial improvement 

suggests that combining immune checkpoint inhibitors with other 

therapeutic modalities may overcome some of the inherent resistance 

mechanisms in sarcomas.  

The combination of pembrolizumab with doxorubicin showed an 

ORR of 19% [10]. This combination demonstrated manageable 

toxicity and promising activity. The synergistic effect may be 

attributed to chemotherapy-induced immunogenic cell death, which 

can enhance T-cell priming and activation, potentially converting 

"cold" tumors into "hot" immunogenic ones [20]. The combinations 

of pembrolizumab with axitinib and lenvatinib showed ORRs of 25% 

Figure 2. Forest plot of studies evaluating progressive disease rates with (A) Pembrolizumab monotherapy vs. (B) 

Pembrolizumab combination therapies*. CI, confidence interval. *Olaratumab combination trial was excluded due to 

unavailable progressive disease data [16]. 

.  
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and 16%, respectively [11,12]. Wilky et al. reported that axitinib plus 

pembrolizumab demonstrated manageable toxicity and preliminary 

activity in advanced sarcomas, particularly in alveolar soft part 

sarcoma, with a 3-month progression-free survival rate of 65.6% [11]. 

Similarly, a trial of lenvatinib plus pembrolizumab showed promising 

activity in certain sarcoma subtypes, including undifferentiated 

pleomorphic sarcoma and liposarcoma, and malignant peripheral 

nerve sheath tumors [12].  

 

The enhanced efficacy of these combinations may be attributed to the 

immunomodulatory effects of tyrosine kinase inhibitors, particularly 

those targeting VEGF pathways [11].  

Novel combination approaches, such as pembrolizumab with 

talimogene laherparepvec, showed the highest ORR at 35%. 

Talimogene laherparepvec is an oncolytic virus that can induce 

immunogenic cell death and enhance systemic anti-tumor immunity, 

potentially synergizing with immune checkpoint inhibition [13]. In 

contrast, the combination of pembrolizumab with epacadostat 

showed an ORR of 3.3%. Epacadostat is an Indoleamine 2,3-

dioxygenase 1 inhibitor that was initially thought to complement 

immune checkpoint inhibition by targeting a different 

immunosuppressive pathway. However, this combination has shown 

limited efficacy across multiple tumor types, suggesting that IDO1 

inhibition may not be a viable strategy for enhancing immunotherapy 

responses in sarcomas [14].  

The current analysis revealed significant differences in the 

toxicity profiles between pembrolizumab monotherapy and 

combination therapy. While combination therapy was associated with  

 

better tumor responses, it also resulted in a higher incidence of certain  

adverse events, particularly thrombocytopenia, hypothyroidism, and 

hepatobiliary abnormalities. This is consistent with previous studies 

showing that combining immune checkpoint inhibitors with other 

therapeutic agents often increases toxicity. A meta-analysis of 18 

studies with 2,767 patients found that the risk of severe (grade 3 or 

higher) adverse events was more than double for combination therapy 

(risk ratio 2.21, 95% CI 1.57–3.10) [21]. 

The significant heterogeneity in treatment responses observed in 

the current analysis and previous studies underscores the need for a 

personalized approach to sarcoma management. For example, the  

   Table 1.  Baseline characteristics of clinical trials evaluating pembrolizumab and combination therapies for sarcoma. 

First Author 

/Year 

[reference] 

Trial 

Phase 
Type of sarcoma 

Therapy regimens 

 

No. of 

patients 

Sex 

Median Age 

Male Female 

Pollack et 

al,2020 [10] 
I/II Soft tissue sarcoma 

Pembrolizumab 

200mg/q3w(IV) 

Doxorubicin 45-75mg 

37 22 15 58.4 

Wilky et al, 

2019 [11] 
II Soft tissue sarcoma 

Pembrolizumab 

200mg/q3w (IV) 

Axitinib 5mg (Orally) 

33 18 15 44 

Tawbi et 

al,2017 [9] 
II 

Soft tissue sarcoma + 

Osteosarcoma 

Pembrolizumab 

200mg/q3w (IV) 
84 53 31 53a/ 33b 

Haddox et 

al,2024 [17] 
II Soft tissue sarcoma 

Pembrolizumab 

200mg/q3w(IV) 

Eribulin 1.4mg/m2 

(iv) 

57 24 33 60.4* 

Kelly et al,2020 

[13] 
II Soft tissue sarcoma 

Pembrolizumab 

200mg/q3w(IV) 

Talimogene 

Laherparepvec 

≤4ml×102 

(intratumourally) 

20 12 8 58.3 

Kelly et al, 

2023 [14] 
II Soft tissue sarcoma 

Pembrolizumab 

200mg/q3w (IV) 

Epacadostat 100mg 

(orally) 

30 18 12 54 

Schöffski et al, 

2023 [16] 
Ia/b Soft tissue sarcoma 

Pembrolizumab 

200mg/q3w(IV) 

Olaratumab 15-

20mg/kg (IV) 

41 15 26 56.83* 

Movva et 

al,2024 [12] 
II 

Soft tissue sarcoma + 

Bone sarcoma 

Pembrolizumab 

200mg/q3w(IV) 

Levatinib 20mg 

(orally) 

48 22 26 50 

Toulmonde et 

al, 2018 [15] 
II Soft tissue sarcoma 

Pembrolizumab 

200mg/q3w (IV) 

Cyclophosphamide 

50mg (Orally) 

57 33 24 59.5 

Boye et al,2021 

[7] 
II Osteosarcoma 

Pembrolizumab 

200mg/q3w (IV) 
12 8 4 43 

*: mean age, a: median age in soft tissue sarcoma, b: median age in bone sarcoma, q3w: every three weeks, IV: intravenous 
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   Table 2.  Patient response according to RECIST 1.1. 

First Author 

/Year 

[reference] 

Patient No. 

(Evaluable 

for response) 

Prior chemotherapy 
Therapy Regimen   

Outcome 
ORR 

(%) 

  Yes No  CR    PR SD PD NE  

Pollack et 

al,2020 [10]                                                                                           

37 9 28 Group A  0 7 22 7 1 19 

Wilky et al, 

2019 [11] 

30 27 6 Group B 0 8 9 13 3 25 

Tawbi et 

al,2017 [9] 

80 80 0 Pembrolizumab alone 1 8 24 47 4 18 

Haddox et 

al,2024 [17] 

56 2.5(1.5)a 0 Group C 1b 10 

 

22 23  1 19.3 

Kelly et 

al,2020 [13] 

20 19 1 Group D 0 7 7 6 0 35 

Kelly et al, 

2023 [14] 

30 24 6 Group E                             0 1 13 16 0 3.3 

Schöffski et al, 

2023 [16] 

41 37 0 Group F 0 6 N/A N/A N/A 14.6 

Movva et 

al,2024 [12] 

46 43 5 Group G 0 8 31 7 2 15.2 

Toulmonde et 

al, 2018 [15] 

48 55 2 Group H 0 1 16 31 9 2 

Boye et al,2021 

[7] 

12 12 0 Pembrolizumab alone  0 0 0 12 0 0 

RECIST: Response Evaluation Criteria in Solid Tumors, ORR: Objective response rate, CR: complete response, PR: Partial 

response, SD: Stable disease, PD: progressive disease, NE: not evaluable. (a): mean (SD), (b) The patient had radiotherapy-

associated angiosarcoma. 

 

 

   Table 3.  Efficacy and survival outcomes of patients receiving pembrolizumab alone and in combination. 

First Author 

/Year 

[reference] 

Patient No. 
Therapy 

Regimen 

RMD 

(months) 

Median follow-up 

(months) 

Median 

PFS 

(months) 

Median Overall 

survival (months) 

Pollack et al, 

2020 [10]                                                                                           

37 Group A  N/A N/A 8.1 27.6  

Wilky et al, 

2019 [11] 

33 Group B 6.6 14.7 4.7 18.7 

Tawbi et al, 

2017 [9] 

84 Pembrolizu

mab alone 

7.6a/9.9b 19.1a/17.8b 4a/2b 11.2a/12b 

Haddox et al, 

2024 [17] 

57 Group C N/A 14c/11.6d/7e 2.5c/7.3d/2.9e 

 

13.5c/22d/N/Ae  

Kelly et al, 

2020 [13] 

20 Group D 13 13 4 N/A 

Kelly et al, 

2023 [14] 

30 Group E                             N/A 29.7 1.7 16.9 

Schöffski et al, 

2023 [16] 

41 Group F 16.2 N/A 1.4f/2.8g/2.7h 11.4f/16.4g/14.8h  

Movva et al, 

2024 [12] 

48 Group G 2.5 20 2.2c/5.7A/7.8
B/6.4C/4.3D 

10.3A/N/AB/14.5C/13.8D/6.

4E 

Toulmonde et 

al, 2018 [15] 

57 Group H N/A 6.8 1.4  9.2 

Boye et al, 

2021 [7] 

12 Pemb. alone  N/A N/A 1.7 6.6 

RMD: response median duration, PFS: progression-free survival, a: soft tissue sarcoma, b: bone sarcoma, c: Leiomyosarcoma, 

d: Liposarcoma, e: Undifferentiated pleomorphic sarcoma/other, f: Olaratumab plus Pembrolizumab, g: Olaratumab plus 

Pembrolizumab, h: Olaratumab Pembrolizumab, A: undifferentiated pleomorphic sarcoma, B: vascular sarcomas 

(angiosarcoma and epithelioid hemangioendothelioma), C: synovial sarcoma or malignant peripheral nerve sheath tumor, D: 

bone sarcomas (osteosarcoma and chondrosarcoma). 
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Table 4. Clinical characteristics and response profiles. 

Variables  Frequency/percentage 

Median age (IQR) 55.4 (14.4) 

Sex  

  Male  225 (53.7%) 

  Female  194 (46.3%) 

ECOG Status  

  ECOG status (0) 156 (37.23%) 

  ECOG status (1) 139 (33.17%) 

  Not mentioned 124 (29.6%) 

Sarcoma types  

   Soft tissue sarcoma  354 (84.5%) 

   Bone sarcoma  65 (15.5%) 

 Histological subtypes  Evaluable patients  (383) 

  Angiosarcoma 17 (4.44%) 

   Synovial sarcoma  22 (5.74%) 

  Dedifferentiated liposarcoma 40 (10.44%) 

   Pleomorphic liposarcoma  4 (1.04%) 

   Leiomyosarcoma 99 (25.85%) 

   Undifferentiated pleomorphic sarcoma  63 (16.45%) 

   Gastrointestinal stromal tumor 11 (2.87%) 

   Alveolar soft-part sarcoma 13 (3.39%) 

   Osteosarcoma 36 (9.4%) 

   Dedifferentiated chondrosarcoma  10 (2.61%) 

   Ewing sarcoma 15 (3.92%) 

   Conventional chondrosarcoma 3 (0.79%) 

   Others 50 (13.05%) 

Sarcoma stage   

   Locally advanced 11 (2.63%) 

   Metastatic  79 (18.85%) 

   Both 329 (78.52%) 

Treatment group   

   Pembrolizumab alone  96 (23.0%) 

   Pembrolizumab combination  323 (77.0%) 

 

   Table 5.  Adverse events of pembrolizumab monotherapy and pembrolizumab combination therapies. 

Adverse events 
Total 

(%)*  
Pemb. (96)** 

G. A 

(37) 

G. B 

(33) 

G. C 

(57) 

G. D 

(20) 

G. E 

(30) 

G. F 

(41) 

G. G 

(48) 

G. H 

(57) 

Hematological           

Thrombocytopenia 19 (4.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (5%) 1 (3.3%) 0 (0.0%) 17 (35.4%) 0 (0.0%) 

Lymphopenia 36 (8.6%) 26 (27.0%) 2 (5.4%) 0 (0.0%) 3 (5.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 5 (8.7%) 

Febrile neutropenia 13 (3.1%) 4 (4.1%) 3 (8.1%) 0 (0.0%) 6 (10.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Anemia 
126 

(30.0%) 
43 (10.2%) 

5 

(13.5%) 
0 (0.0%) 30 (52.6%) 6 (30%) 6 (20%) 11 (26.8%) 13 (27%) 12 (21%) 

Gastrointestinal           

Nausea 
138 

(33.0%) 
22 (23.0%) 

32 

(86.4%) 
22 (3.0%) 25 (43.8%) 6 (30%) 4 (13.3%) 6 (14.6%) 15 (31.2%) 6 (10.5%) 

Vomiting 56 (13.4%) 11 (11.4%) 
11 

(29.7%) 

22 

(66.6%) 
6 (10.5%) 4 (20%) 2 (6.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Anorexia 72 (17.2%) 14 (14.5%) 
18 

(48.6%) 

12 

(36.3%) 
24 (42.1%) 0 (0.0%) 4 (13.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Constipation 55 (13.1%) 17 (17.7%) 
5 

(13.5%) 
9 (27.2%) 15 (26.3%) 0 (0.0%) 0 (0.0%) 9 (22%) 0 (0.0%) 0 (0.0%) 
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  Table 5.  Continued… 

Adverse events 

Total 

(%)* 

 

Pemb. (96)** 
G. A 

(37) 

G. B 

(33) 

G. C 

(57) 

G. D 

(20) 

G. E 

(30) 

G. F 

(41) 

G. G 

(48) 

G. H 

(57) 

Diarrhea 96 (23.0%) 15 (15.6%) 
8 

(21.6%) 

19 

(57.5%) 
12 (21.0%) 0 (0.0%) 2 (6.6%) 12 (29.2%) 21 (4.16) 7 (12.2%) 

Decreased appetite 7 (1.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 7 (17.1%) 0 (0.0%) 0 (0.0%) 

Xerostomia 26 (6.2%) 0 (0.0%) 
11 

(29.7%) 
0 (0.0%) 8 (14.0%) 0 (0.0%) 4 (13.3%) 0 (0.0%) 0 (0.0%) 3 (5.2%) 

Abdominal pain 27 (6.4%) 13 (13.5%) 2 (5.4%) 0 (0.0%) 3 (5.2%) 0 (0.0%) 1 (3.3%) 8 (19.5%) 0 (0.0%) 0 (0.0%) 

Colitis 5 (1.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3(5.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (4.2%) 0 (0.0%) 

Colonic perforation 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.1%) 0 (0.0%) 

Endocrine           

Hypothyroidism 61 (14.6%) 2 (2.1%) 
7 

(18.9%) 

21 

(63.6%) 
5 (8.7%) 4 (20%) 4 (13.3%) 0 (0.0%) 14 (29.1%) 4 (7%) 

Hyperthyroidism 18 (4.3%) 7 (7.2%) 3 (8.1%) 0 (0.0%) 4 (7.0%) 0 (0.0%) 2 (6.6%) 0 (0.0%) 0 (0.0%) 2 (3.5%) 

Hot flushes 3 (0.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (3.3%) 0 (0.0%) 0 (0.0%) 2 (3.5%) 

Hepatobiliary           

Elevated ALP, AST, 

AP 

162 

(38.7%) 
57 (59.3%) 0 (0.0%) 18 (1.6%) 27 (47.3%) 4 (20%) 12 (40%) 1 (2.4%) 43 (89.5%) 0 (0.0%) 

Increased bilirubin 15 (3.6%) 3 (3.1%) 0 (0.0%) 0 (0.0%) 4 (7.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 8 (16.6%) 0 (0.0%) 

Increased lipase 28 (6.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 17 (29.8%) 0 (0.0%) 3 (10%) 8 (19.5%) 0 (0.0%) 0 (0.0%) 

Increased serum 

amylase 
16 (3.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 11 (19.2%) 3 (15%) 2 (6.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Respiratory           

Cough 65 (15.5%) 24 (25.0%) 3 (8.1%) 11 (33%) 7 (12.2%) 3 (15%) 1 (3.3%) 9 (22%) 7 (14.6%) 0 (0.0%) 

Dyspnea 57 (13.6%) 19 (19.8%) 
4 

(10.8%) 
0 (0.0%) 10 (17.5%) 0 (0.0%) 4 (13.3%) 11 (26.8%) 9 (18.7%) 0 (0.0%) 

Hemoptysis 7 (1.7%) 0 (0.0%) 
4 

(10.8%) 
3 (9.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Nasopharyngeal 

congestion 
18 (4.3%) 0 (0.0%) 0 (0.0%) 

18 

(54.5%) 
0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Pneumothorax 3 (0.7%) 1 (1%) 1 (2.7%) 1 (3.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Nervous system           

Vertigo 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (3.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Headache 
55 (13.1%) 

 
9 (9.4%) 

4 

(10.8%) 
5 (15.1%) 7 (12.2%) 0 (0.0%) 2 (6.6%) 10 (24.3%) 

18 (37.5%) 

 
0 (0.0%) 

Cognitive disturbance 5 (1.2%) 4 (4.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.0%) 0 (0.0%) 

Seizure 2 (0.4%) 0 (0.0%) 0 (0.0%) 2 (6.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Dysguisia 22 (5.3%) 0 (0.0%) 10 (27%) 0 (0.0%) 12 (21.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Cardiac-related           

Chest pain 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.1%) 0 (0.0%) 

Left ventricular 

dysfunction 
1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.1%) 0 (0.0%) 

Pericarditis 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.1%) 0 (0.0%) 

Cardiac arrest 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (1.75%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Vascular-related           

 



Ali et al.                     Judi Clin. J  |  2025;1(1):51-62 

 

  

59 

 

 
   Table 5.  Continued… 

Adverse events 

Total 

(%)* 

 

Pemb. (96)** G. A (37) 
G. B 

(33) 

G. C 

(57) 

G. D 

(20) 

G. E 

(30) 

G. F 

(41) 

G. G 

(48) 

G. H 

(57) 

Hypertension 46 

(11.0%) 

3 (3.1%) 0 (0.0%) 16 (48.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 27 (56%) 0 (0.0%) 

Thromboembolic 

event 
7 (1.7%) 4 (4.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (6.2%) 0 (0.0%) 

Dermatological           

Skin rash 
15 

(3.6%) 
0 (0.0%) 6 (16.2%) 9 (27.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Maculopapular rash 
40 

(9.5%) 
4 (4.2%) 4 (2.7%) 0 (0.0%) 12 (21.0%) 0 (0.0%) 9 (30%) 0 (0.0%) 11 (23%) 0 (0.0%) 

Dry skin 2 (0.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (6.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Pruritus 
37 

(8.8%) 
6 (6.2%) 9 (24.3%) 9 (27.2%) 6 (10.5%) 4 (20%) 1 (3.3%) 0 (0.0%) 0 (0.0%) 2 (3.5%) 

Alopecia 
28 

(6.7%) 
0 (0.0%) 14 (42.4%) 0 (0.0%) 14 (24.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Palmar-Plantar-

erythrodysthesia 

syndrome 

10 

(2.4%) 
0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 10 (21%) 0 (0.0%) 

Metabolic and 

nutritional 
          

Hypoalbuminemia 
36 

(8.6%) 
21 (21.8%) 0 (0.0%) 0 (0.0%) 9 (0.0%) 0 (0.0%) 0 (0.0%) 6 (14.6%) 0 (0.0%) 0 (0.0%) 

Hypokalemia 
24 

(5.7%) 
11 (11.4%) 0 (0.0%) 0 (0.0%) 7 (0.0%) 0 (0.0%) 0 (0.0%) 6 (14.6%) 0 (0.0%) 0 (0.0%) 

Hypomagnesmia 
22 

(5.2%) 
0 (0.0%) 6 (16.2%) 0 (0.0%) 13 (0.0%) 0 (0.0%) 3 (10%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Hypophosphatemia 
24 

(5.7%) 
3 (3.1%) 0 (0.0%) 0 (0.0%) 11 (0.0%) 0 (0.0%) 2 (6.6%) 8 (19.5%) 0 (0.0%) 0 (0.0%) 

Hypertriglyceridemia 3 (0.7%) 0 (0.0%) 0 (0.0%) 3 (9.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Investigations           

Decreased WBC 

count 

48 

(11.4%) 

 

0 (0.0%) 3 (8.1%) 0 (0.0%) 31(54.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 14 (29.1%) 0 (0.0%) 

Decreased neutrophil 

count 

47 

(11.2%) 

0 (0.0%) 9 (24%) 0 (0.0%) 32(56.1%) 0 (0.0%) 0 (0.0%) 6 (14.6%) 0 (0.0%) 0 (0.0%) 

Elevated hemoglobin 5 (1.2%) 0 (0.0%) 0 (0.0%) 5 (15.0%) 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Increased creatinine 

or BUN 

10 

(2.4%) 

0 (0.0%) 0 (0.0%) 6 (18.1%) 4(7.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Decreased ejection 

fraction 

2 (0.4%) 0 (0.0%) 2 (5.4%) 0 (0.0%) 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

MSK-Connective 

tissue-related 

          

Myalgia 25 

(6.0%) 

6 (6.2%) 0 (0.0%) 0 (0.0%) 7 (12.2%) 0 (0.0%) 4 (13.3%) 5 (12.1%) 0 (0.0%) 3 (5.2%) 

Arthralgia 49 

(11.6%) 

7 (7.3%) 0 (0.0%) 15 (45.4%) 9 (15.7%) 0 (0.0%) 6 (20%) 7 (17.1%) 0 (0.0%) 5 (8.7%) 

General           

Fatigue 217 

(51.8%) 

34 (35.4%) 21 (56.7%) 26 (78.7%) 41 (72.0%) 16 (80%) 10 (33.3%) 15 (36.5%) 25 (52%) 29 (50.8%) 

Weight loss 55 

(13.1%) 

18 (18.7%) 6 (16.2%) 12 (36.3%) 17 (29.8%) 0 (0.0%) 2 (6.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Fever 34 

(8.1%) 

0 (0.0%) 7 (19%) 0 (0.0%) 14 (24.5%) 0 (0.0%) 9 (30%) 2 (4.8%) 0 (0.0%) 2 (3.5%) 

 



Ali et al.                     Judi Clin. J  |  2025;1(1):51-62 

 

  

60 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5.  Continued… 

Adverse events 

Total 

(%)* 

 

Pemb. (96)** G. A (37) 
G. B 

(33) 

G. C 

(57) 

G. D 

(20) 

G. E 

(30) 

G. F 

(41) 

G. G 

(48) 

G. H 

(57) 

Insomnia 13 

(3.1%) 

7 (7.3%) 0 (0.0%) 0 

(0.0%) 

3 (5.2%) 1 (5%) 2 (6.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Tumor pain 52 

(12.4%) 

1 (1.0%) 0 (0.0%) 15 

(45.4%) 

6 (10.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 30 (52.6%) 

Ocular           

Dry eye 8 (2.0%) 0 (0.0%) 8 

(21.6%) 

0 

(0.0%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Optic 

neuritis/uveitis 

1 (0.2%) 0 (0.0%) 0 (0.0%) 0 

(0.0%) 

0 (0.0%) 0 (0.0%) 1 (3.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Infection           

Oral mucositis 52 

(12.4%) 

0 (0.0%) 13 

(35.1%) 

23 

(69.6%) 

11 

(19.2%) 

0 (0.0%) 1 (3.3%) 0 (0.0%) 0 (0.0%) 4 (7.0%) 

Pericarditis 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 

(0.0%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.1%) 0 (0.0%) 

Rectal or vaginal 

mucositis 

7 (1.7%) 0 (0.0%) 1 (2.7 %) 6 

(18.1%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

URTI 4 (1.0%) 0 (0.0%) 4 

(10.8%) 

0 

(0.0%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Immune-related           

Hyperglycemia 34 

(8.1%) 

17 (17.7%) 0 (0.0%) 9 

(27.2%) 

 

8 (14.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Autoimmune 

colitis 

1 (0.2%) 0 (0.0%) 0 (0.0%) 1 

(3.0%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Autoimmune 

hepatitis 

2 (0.4%) 0 (0.0%) 0 (0.0%) 1 

(3.0%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.4%) 0 (0.0%) 0 (0.0%) 

Autoimmune 

arthritis 

3 (0.7%) 0 (0.0%) 0 (0.0%) 2 

(6.0%) 

0 (0.0%) 0 (0.0%) 1 (3.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Pulmonary 

embolism 

1 (0.2%) 1 (1.0%) 0 (0.0%) 0 

(0.0%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Adrenal 

insufficiency 

1 (0.2%) 1 (1.0%) 0 (0.0%) 0 

(0.0%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Pneumonitis 10 

(2.4%) 

2 (2.1%) 0 (0.0%) 0 

(0.0%) 

2 (3.5%) 4 (20%) 2 (6.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Interstitial nephritis 1 (0.2%) 1 (1.0%) 0 (0.0%) 0 

(0.0%) 

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

*The percentages were calculated by dividing by the total number of enrolled patients (419), **The numbers between the parentheses represent the number 

of enrolled patients, URTI: Upper respiratory tract infection, Pemb: Pembrolizumab. 

Table 6. Comparisons of clinical outcomes and adverse events between pembrolizumab monotherapy and combination therapy. 

Parameters Type of therapy P-value 

Pembrolizumab Alone Combination Therapy 

Progression-free survival, Days 

(Median, IQR) 

56.0 (75.0) 103.5 (112.0) 0.303 

Overall survival, Days (Median, 

IQR) 

343 (201.0) 417 (263.5) 0.559 

Outcome (N, %)*  

  Complete response   

  Partial response 

  Stable disease 

  Progressive disease 

 

1 (1.1) 

8 (8.7) 

24 (26.1) 

59 (64.1) 

 

1 (0.4) 

48 (17.6) 

120 (44.1) 

103 (37.9) 

 

 

<0.001 

Hematological adverse events  

  Thrombocytopenia  

   Lymphopenia  

   Febrile Neutropenia 

   Anemia 

 

0 (0.0) 

26 (27.1) 

4 (4.2) 

43 (44.8) 

 

19 (5.9) 

10 (3.1) 

9 (2.8) 

83 (25.7) 

 

0.010 

<0.001 

0.506 

0.001 

Gastrointestinal adverse events 

   Nausea 

   Vomiting   

 

22 (22.9) 

11 (11.5) 

 

116 (35.9) 

45 (13.9) 

 

0.019 

0.611 
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Table 6. Continued…. 

Parameters Type of therapy P-value 

Pembrolizumab Alone Combination Therapy 

   Anorexia  

   Constipation  

   Diarrhea  

   Decreased Appetite  

   Xerostomia 

   Abdominal Pain  

   Colitis   

14 (14.6) 

17 (17.7) 

15 (15.6) 

0 (0.0) 

0 (0.0) 

13 (13.5) 

0 (0.0) 

58 (18.0) 

38 (11.8) 

81 (25.1) 

7 (2.2) 

26 (8.0) 

14 (4.3) 

5 (1.5) 

0.538 

0.167 

0.054 

0.359 

0.001 

0.003 

0.593 

Endocrine adverse events  

  Hypothyroidism  

  Hyperthyroidism 

 

2 (2.1) 

7 (7.3) 

 

59 (18.3) 

11 (3.4) 

 

<0.001 

0.146 

Hepatobiliary adverse events 

  Elevated ALP, AST, ALT 

  Elevated Bilirubin 

  Elevated Lipase   

  Elevated Serum Amylase 

 

57 (59.4) 

3 (3.1) 

0 (0.0) 

0 (0.0) 

 

105 (32.5) 

12 (3.7) 

28 (8.7) 

16 (5.0) 

 

<0.001 

0.999 

0.001 

0.029 

Respiratory adverse events 

  Cough  

  Dyspnea  

  Hemoptysis  

  Rhinorrhea 

  Pneumothorax 

 

24 (25.0) 

19 (19.8) 

0 (0.0) 

0 (0.0) 

1 (1.0) 

 

41 (12.7) 

38 (11.8) 

7 (2.2) 

18 (5.6) 

2 (0.6) 

 

0.006 

0.061 

0.359 

0.018 

0.543 

Neurological adverse events 

  Headache 

  Dysgeusia 

 

9 (9.4) 

0 (0.0) 

 

46 (14.2) 

22 (6.8) 

 

0.301 

0.004 

Vascular adverse events 

  Hypertension 

 

3 (3.1) 

 

43 (13.3) 

 

0.005 

Dermatological adverse events 

  Skin Rash 

  Maculopapular Rash  

  Dry Skin  

  Pruritus 

  Alopecia   

 

0 (0.0) 

4 (4.2) 

0 (0.0) 

6 (6.3) 

0 (0.0) 

 

15 (4.6) 

36 (11.1) 

2 (0.6) 

31 (9.6) 

28 (8.7) 

 

0.028 

0.047 

0.999 

0.413 

0.001 

Metabolic and nutritional 

adverse events 

  Hypoalbuminemia 

  Hypokalemia  

  Hypomagnesemia  

  Hypophosphatemia 

 

 

21 (21.9) 

11 (11.5) 

0 (0.0) 

3 (3.1) 

 

 

15 (4.6) 

13 (4.0) 

22 (6.8) 

21 (6.5) 

 

 

<0.001 

0.011 

0.004 

0.316 

Musculoskeletal and connective 

tissue adverse events 

  Myalgia 

  Arthralgia 

 

 

6 (6.3) 

7 (7.3) 

 

 

19 (5.9) 

42 (13.0) 

 

 

0.811 

0.149 

Others  

  Decreased WBC count 

  Elevated HBG 

  Decreased Neutrophil count 

  Elevated Creatinine or BUN 

  Fatigue  

  Weight Loss 

  Fever 

  Insomnia  

  Tumor pain  

  Oral mucositis 

  Rectal or Vaginal mucositis  

  Hyperglycemia  

  Pneumonitis 

 

0 (0.0) 

0 (0.0) 

0 (0.0) 

0 (0.0) 

34 (35.4) 

18 (18.8) 

0 (0.0) 

7 (7.3) 

1 (1.0) 

0 (0.0) 

0 (0.0) 

17 (17.7) 

1 (1.0) 

 

48 (14.9) 

5 (1.5) 

47 (14.6) 

10 (3.1) 

183 (56.7) 

37 (11.5) 

34 (10.6) 

6 (1.9) 

51 (15.8) 

52 (16.1) 

6 (1.9) 

17 (5.3) 

8 (2.5) 

 

<0.001 

0.593 

<0.001 

0.126 

<0.001 

0.084 

<0.001 

0.014 

<0.001 

<0.001 

0.344 

<0.001 

0.69 

* Analyses were done for evaluable cases, IQR: Interquartile range, ALP: Alkaline phosphatase, AST: Aspartate aminotransferase, 

ALT: Alanine Aminotransferase, WBC: White blood cells, HBG: Hemoglobin, BUN: Blood Urea Nitrogen 
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the recent UK guidelines for soft tissue sarcoma management 

emphasize that certain sarcoma subtypes, such as Ewing sarcoma and 

rhabdomyosarcoma, require distinct treatment approaches [22]. 

While the current analysis showed improved outcomes with 

combination therapy compared to pembrolizumab monotherapy, 

there is still significant room for improvement. Novel combination 

strategies targeting multiple aspects of tumor biology and the immune 

microenvironment may further enhance treatment outcomes [19]. 

Combinations of immune checkpoint inhibitors with radiation 

therapy have shown promise in preclinical studies and early clinical 

trials. Radiation can induce immunogenic cell death, increase 

neoantigen presentation, and enhance T-cell infiltration, potentially 

synergizing with immune checkpoint inhibition [19]. Despite initial 

responses, many patients eventually develop resistance to 

immunotherapy. Understanding the mechanisms of primary and 

acquired resistance is crucial for developing effective strategies to 

overcome resistance. Potential mechanisms include loss of tumor 

antigens, upregulation of alternative immune checkpoints, and 

recruitment of immunosuppressive cells to the tumor 

microenvironment [23]. 

 

5. Conclusion 

 

Pembrolizumab-based combination therapies have the potential to 

enhance treatment efficacy in sarcoma, although they may be 

associated with an increased risk of adverse events. 
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