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Abstract
Kaposi’s sarcoma (KS) of the gastrointestinal tract is not an uncommon disease among individuals with acquired immunodeficiency syndrome (or AIDS). The majority is asymptomatic, and for this reason, gastrointestinal KS (GI-KS) remains undiagnosed. With continued tumor growth, considerable variation in clinical presentation occurs including abdominal pain, nausea, vomiting, iron deficiency anemia (either chronic or frank gastrointestinal bleeding), and rarely mechanical obstruction along or combined with bowel perforation. Endoscopy with biopsy allows for histological and immunohistochemical testing to confirm the diagnosis of GI-KS among those with clinical symptoms. In previous studies, dual treatment with highly active antiretroviral therapy (or HAART) and systemic chemotherapy have been associated with improved morbidity and mortality in individuals with visceral KS. Therefore, investigators have suggested performing screening endoscopies in select patients for early detection and treatment to improve outcome. In this review, we describe a 44 years old man with AIDS and cutaneous KS who presented for evaluation of postprandial abdominal pain, vomiting, and weight loss. On upper endoscopy, an extensive, infiltrative, circumferential, reddish mass involving the entire body and antrum of the stomach was seen. Histologic examination later revealed spindle cell proliferation, and confirmatory immunohistochemical testing revealed human herpes virus 8 latent nuclear antigen (HHV8 LNA) expression consistent with a diagnosis of gastric KS. Following this, we present a comprehensive review of literature on KS with emphasis on gastrointestinal tract involvement and management.
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Core tip: Gastrointestinal Kaposi’s sarcoma (GI-KS) is more common than originally thought and the majority of patients are asymptomatic and remain undiagnosed. Therefore, clinicians should maintain a high suspicion, especially among acquired immunodeficiency syndrome patients. Screening endoscopies are frequently performed and a recent retrospective study suggested using certain clinical factors (low CD 4 cell count of < 100 cell/uL, men who have sex with men, and presence of cutaneous Kaposi’s) which may predict occurrence of GI-KS endoscopically. Endoscopy to detect GI-KS prior to clinical symptom development is desired as initiation of combined highly active antiretroviral therapy and liposomal doxorubicin therapy has shown to improve outcome.
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INTRODUCTION
Kaposi’s sarcoma (KS) is a low grade tumor of the vascular endothelium[1]. In the United States, the majority of affected individuals have human immunodeficiency virus (HIV) infection[2]. Although KS can develop at any HIV infection stage, it occurs more commonly in the setting of advanced immune suppression[2,3]. In the Western population, the prevalence of acquired immunodeficiency syndrome (AIDS) associated KS is 6%-30%, and affected individuals usually manifest with cutaneous disease and/or visceral involvement, of which the gastrointestinal (GI) tract is the most common extracutaneous site[4]. In untreated AIDS, the GI tract is involved in approximately 40%-51%, but only one in five of affected individuals have GI symptoms[5]. The majority are clinically silent (79%), and therefore, most visceral KS remain unidentified[4]. In recent studies, treatment using combined highly active antiretroviral therapy (HAART) and systemic chemotherapy was associated with a significant improvement in morbidity and mortality[6]. Therefore some experts have suggested screening endoscopy in select patients for early detection and initiation of treatment to improve survival outcome[7]. 

CASE REPORT
A 44 years old man presented to the emergency department for evaluation of worsening 
abdominal pain following oral intake. Abdominal pain was described as cramping and associated with severe nausea and vomiting of ingested food. Clinical symptoms were unrelated to food type (acidic, dairy, or gluten-containing groups), and occurred after either solid or liquid intake. At evaluation, he was unable to tolerate anything by mouth and reported an associated 10 pound weight loss over a 1 mo period. Past medical history was significant for AIDS and cutaneous Kaposi sarcoma diagnosed by skin biopsy 4 years previously. Home medications included topical Imiquimod therapy for cutaneous KS, and recent initiation of HAART (2 mo prior to presentation) for low CD4 cell count which was poorly tolerated due to GI discomfort. On physical examination, multiple, plaque-like, violaceous, skin lesions were found in both lower extremities with associated edema in the right leg and foot. In addition, similar lesions were also found in the neck and trunk; the patient reported these lesions to be increasing in size. Laboratory studies revealed an absolute CD4 cell count of 101 cells/uL, HIV-RNA level of 168 copies/mL, and a mild anemia with hemoglobin of 11 g/mL. Other biochemical markers were normal including amylase, lipase, and liver function panel. Further evaluation with CT imaging of the abdomen/pelvis with and without contrast was remarkable for a prominent, concentric gastric wall thickening involving the majority of the stomach. An upper endoscopy revealed an extensive, circumferential, infiltrative, reddish mass throughout the entire gastric body which extended into the fundus and antrum (Figures 1, 2 and 3). Endoscopic biopsy specimens were obtained from the gastric lesions, and hematoxylin and eosin (HE) examination revealed spindle cell proliferation with extensive lymphoplasmocytic cell infiltrates (Figure 4). A confirmatory immunohistochemical test showed HHV8 LNA expression suggestive of human herpesvirus-8, supporting the diagnosis of gastric KS (Figure 5).

DISCUSSION
Evolution of an old disease
KS was described in 1872 by a Hungarian dermatologist, Moritz Kohn Kaposi, who was the first to identify five cases of “idiopathic multiple pigmented sarcomas of the skin”[8]. In one case, the patient expired from gastrointestinal bleeding with a postmortem report that revealed unspecified visceral lesions in the lung and GI tract. In 1981, with the onset of the HIV epidemic, the first case of AIDS-associated KS was described[9]. Since, an increasing number of KS among AIDS patients prompted speculations of a possible infectious agent involved in tumor pathogenesis[10]. By 1994, Chang et al[11] isolated a unique DNA sequence in KS tissue which was later classified as a new herpesvirus species now known as KS-associated herpesvirus (KSHV) or human herpesvirus-8 (HHV-8)[11]. Since its discovery, HHV-8 has been detected in over 95% of all AIDS and non-AIDS associated KS lesions, suggesting it as the causative agent in tumor development[12].

Epidemiology and prevalence
Numerous serological studies have demonstrated a direct correlation between HHV-8 infection and KS incidence. This data also indicated significant geographic variation in HHV-8 seroprevalence existed. Overall, low seroprevalence is reported in North America, Northern Europe and Asia, intermediate seroprevalence in Eastern Europe, Mediterranean, and Caribbean countries, and high seroprevalence in Central (Uganda, Zambia, and South Africa) and Southern Africa[12]. Although a cause and effect relationship between HHV-8 and KS disease is clear, some exceptions to this pattern have been observed. For example in Africa, cases of endemic (or African) variant of KS were reported in Uganda and Zambia, but not in Gambia or the Ivory Coast although all four countries have similar seroprevalence rates[13]. Similar circumstances have been reported in Italy, Egypt, and Chinese subpopulations where despite high seroprevalence of HHV-8, KS incidence is low[14-16]. These discrepancies suggest that other, at present, unidentified factors may be required for clinical expression.

Classification of KS
KS is classified into four clinical variants which have coevolved in certain human 
populations: classic KS, endemic (or African) KS, Iatrogenic (or immunosuppression related) KS, and epidemic (or AIDS related) KS[12]. In the US, AIDS and immunosuppression-related causes are the two most common forms of KS tumor, and also the more likely variants causing visceral organ involvement. Despite efforts to classify KS, all forms are associated with HHV-8 infection, and differences are observed in primary tumor location and rate of disease progression. Therefore, these epidemiological variants of KS merely represent different clinical manifestations of the same pathologic process. 

Classic KS: The classic variant occurs predominantly in elderly men of Mediterranean, Eastern Europe, and Ashkenazi Jewish descent, and is uncommon in North America. It is a slow growing tumor which typically presents as a solitary or multifocal cutaneous lesion in the lower extremities. Systemic progression is rare and visceral disease is observed in less than 10% of cases[17]. 

Endemic or African KS: The African or Endemic KS variant consists of two disease subtypes, African cutaneous and African lymphadenopathic. It is more aggressive, and 
generally affects children of endemic African countries. These entities are not associated with HIV infection[18]. Cutaneous and nodal manifestations are common, with systemic disease less frequent.

Iatrogenic or immunosuppression-related KS: Iatrogenic or immunosuppression-related KS affect individuals with suppressed immunity as a result of organ transplantation or other medical conditions requiring long term immunosuppressant therapy. Cutaneous lesions are typically the presenting feature with systemic progression occurring in up to 50% of cases. In two case series of renal transplant recipients, KS developed in approximately 0.5%-5% of organ recipients which occurred in a median time of 29-31 mo after surgery[19-21]. In these patients, treatment with either reduction or discontinuation of the offending agent often led to tumor regression, and in some circumstances, complete resolution of disease. 

Epidemic or AIDS related KS: Epidemic or AIDS-related KS is the most common form encountered in the United States. It can present at any stage of HIV infection, but more frequently in the setting of severe immune suppression[22]. Clinical features are similar to those with immunosuppression-related KS, presenting with cutaneous lesions and visceral KS disease arising as disease progresses[2].

Clinical features
The majority of patient with GI-KS will have cutaneous lesions at diagnosis. In most cases, skin lesions are not physically debilitating, but can cause severe disfigurement. Cutaneous KS are generally well-demarcated, erythematous to violaceous, as well as flat, plaque-like or nodular in appearance[2]. A solitary skin lesion is common in the early stage, but it can evolve into multicentric, coalescing lesions with progression. Large lesions are often associated with edema, but isolated lymphedema have been also reported in the absence of cutaneous disease. In most cases, these lesions present initially in the distal segment of the lower limbs, with proximal region involvement that parallel disease progression[23]. However, in AIDS-related KS, skin lesions more frequently affects the head, neck and upper torso regions[2]. 
Forty to fifty-one percent of patients with cutaneous lesions develop visceral KS which can involve the gastrointestinal tract, lungs, and less commonly the liver, spleen, kidney, and heart[5]. The GI tract is the most common extracutaneous site, and the majority of affected individuals 
are without clinical symptoms[4,5]. However, with tumor growth, considerable variations in symptoms can present including abdominal pain, nausea, vomiting, and iron deficiency anemia from chronic or frank GI bleeding. In rare cases, the tumor burden has also led to mechanical obstruction, intussusception, and perforation of the bowel wall[1].
Given such high incidence of GI-KS, endoscopic evaluation is required in AIDS patients that present with GI symptoms. However, in patients that are asymptomatic, the benefit of endoscopy remain a topic of debate. In Japan, screening endoscopies are frequently performed in HIV infected patients with the primary aim of early detection and initiation of treatment. A recent retrospective study looked at predictive factors for GI-KS and reported that patients with low CD4 cell count of < 100 cells/uL, men who have sex with men (MSM), and presence of cutaneous KS were more likely to have GI-KS, suggesting that clinicians consider endoscopy in these select patients even in the absence of clinical symptoms[7].

Endoscopy
Gastrointestinal KS can involve any part of the GI tract from the oropharynx to the rectum, but it occurs most frequently in the stomach and small intestine. In two case series of 83 AIDS patients, the incidence of GI-KS was 40%-51%, of which 12%-24% were in the upper tract, 8%-12% were in the lower tract, and 15%-20% had multifocal lesions involving both the upper and lower GI tract[5,24]. GI-KS is endoscopically evident by appearance which ranges from a red maculopapular lesion to a darker, nodular or polypoid lesion. In more severe disease, patients may present with a volcano-like mass with a central umbilication or ulceration which can bleed on contact[1]. 
Although the majority of GI-KS disease can be identified easily on endoscopy, in some situations it may resemble common benign lesions (peptic ulcer and/or granulation tissue) as well as malignant neoplasms (gastrointestinal stromal tumor, spindle cell melanoma, angiosarcoma)[25,26]. For these reasons, biopsy specimens should be obtained to allow confirmatory testing with histopathology and immunohistochemistry testing. However, an endoscopic biopsy diagnosis is possible in only 15%-23% of cases, mainly owing to the submucosal nature of tumor growth[24,27,28]. In the absence of mucosal invasion, an endoscopically obtained biopsy may be too superficial and key features may be difficult to appreciate on histopathology. In such cases, an endoscopic ultrasound guided biopsy increases the diagnostic yield and is recommended[7]. 

Histology and immunohistochemistry
On histopathology, KS is classically characterized as spindle cell proliferation that forms irregular vascular channels or slits in the submucosal bowel layer. It is associated with extensive red blood cell extravasation and hemosiderin-laden macrophage deposits which gives it a characteristic red to dark, bruise-like appearance. Additionally, significant lymphoplasmocytic infiltration occur which can lead to tumor swelling and cause pain response[25]. 
The presence of spindle shaped cells can exclude many benign and malignant lesions. However, in some circumstances, subtle vascularity and certain histological features of KS may overlap with other GI spindle cell tumors (gastrointestinal stromal tumor-GIST, spindle cell melanoma, and angiosarcoma) causing diagnostic uncertainty. To make a diagnosis of KS, the presence of HHV-8 is necessary and immunohistochemical testing is recommended for all specimens with spindle cell morphology. HHV8 LNA is an immunomarker for this viral agent, and expression in spindle cell nuclei is considered to be 99% sensitive and 100% specific for KS[29].
Other biomarkers that are expressed include CD 34 and CD 117 (or c-KIT), which overlap with other stromal tumors making it a less reliable marker for KS diagnosis. Similar to GI-KS, gastrointestinal stromal tumors also expresses CD 34 and CD 117, but it is distinguished by the absence of HHV8 LNA, and positive DOG 1 expression[29] Furthermore, spindle cell melanomas also share similar endoscopic and histologic features with GI-KS, but these tumors typically lack the CD34 marker and express S100 immunopositivity[29].

Management
The treatment approach varies depending on the epidemiological variant of KS, and therapy is individualized based on the disease profile. In this segment, we will be focusing on the current treatment options for AIDS-associated KS with gastrointestinal tract manifestations. 
AIDS-related KS is currently not a curable malignancy and the rate of disease progression is variable. Treatment with HAART is recommended in affected individuals if not already on therapy at diagnosis. Aside from the obvious improvement in immune status, the use of HAART inhibits the production of HIV tat protein which is responsible for HIV viral replication and KS cell growth, invasion and angiogenesis[28]. Since the introduction of HAART in 1995, the incidence of KS has substantially declined (25.6 cases per 100 person-years in the early 1990’s to 7.5 per 100 person-years in 1996-1997), and patients stable on HAART with good virologic response had a slower rate of disease progression and prolonged survival[29,30].
Among patients with localized cutaneous KS, HAART with either topical gel therapy or local radiation may suffice. However, in patients with extensive mucocutaneous disease or visceral organ involvement, combined HAART and systemic chemotherapy is indicated. Liposomal doxorubicin is the chemotherapeutic agent of choice in which the pegylated liposome component allows for the drug to accumulate preferentially in KS tissue, reducing the dose requirement and drug toxicity. In one study, a combined HAART and liposomal doxorubicin therapy was superior to stand alone HAART therapy with an overall response rate of 72% compared to 20% in the HAART alone group[6]. Chemotherapy with vinca alkaloids, bleomycin, and doxorubicin has fallen out of favor due to variable response rates and substantial drug toxicity[31-34]. Moreover, in randomized control trials, liposomal doxorubicin was also superior to combined chemotherapy regimens, further supporting liposomal doxorubicin as the drug of choice[35,36].
Despite favorable outcomes with dual HAART and liposomal doxorubicin treatment, the incidence of disease relapse is reported to be 13% per year with the majority in the first year after completing chemotherapy[37]. Among patients that require retreatment with liposomal doxorubicin, one-third will have treatment failure. In clinical trials, paclitaxel has demonstrated a comparable response rate of 59% and is currently the second-line agent approved by the FDA[38]. A third option is interferon-alpha which was the initial medication approved for AIDS-related KS. It has a similar clinical response rate but requires several months for tumor response, limiting usefulness in clinical practice[2]. 
Other drugs have been studied including anti-angiogenic compounds thalidomide and IM-862, and immunomodulators such as retinoid compounds[2]. All have shown suboptimal response rates. Antiviral agents have also been investigated in small trials, and in a single in-vitro drug sensitivity evaluation, HHV-8 was very sensitive to cidofovir, moderately sensitive to ganciclovir, and weakly sensitive to foscarnet and acyclovir suggesting it as a possible alternative therapy[39,40]. However, currently no treatment recommendations have been drawn based on this study data for these compounds. 

Conclusion
KS of the GI tract is far more common than originally thought, but the majority of patients are asymptomatic and remain undiagnosed. Therefore, clinicians should always maintain a high index of suspicion for GI-KS especially in patients with AIDS. In Japan, screening endoscopies are frequently performed, and a recent retrospective study has suggested using certain clinical factors (low CD 4 cell count of < 100 cells/uL, MSM, and presence of cutaneous KS) may predict the occurrence of GI-KS endoscopically. Performance of endoscopy to detect GI-KS prior to development of clinical symptoms is desired as initiation of combined HAART and liposomal doxorubicin therapy has shown to improve outcome.

COMMENTS
Case characteristics
A 44 years old man with a history of acquired immune deficiency syndrome presented with postprandial abdominal pain and nausea with vomiting. 

Clinical diagnosis
Multiple plaque-like, violaceous skin lesions found in the lower extremities, trunk and neck suggestive of Kaposi’s lesions.

Differential diagnosis
Peptic ulcer disease, gastric mass (adenocarcinoma, stromal tumor, Kaposi’s sarcoma), and infectious esophagitis secondary to candida, HSV, CMV.

Laboratory diagnosis
Absolute CD 4 cell count 101 cells/uL; HIV-RNA 168 copies/mL; Hemoglobin 11 g/mL; 
amylase, lipase, and liver function test were within normal limits.

Imaging diagnosis
CT scan showed a prominent concentric gastric wall thickening, and follow up upper endoscopy revealed a circumferential mass in the gastric body extending into antrum and fundus.

Pathological diagnosis
H and E examination revealed spindle cell proliferation with extensive lymphoplasmocytic cell infiltrates, and immunohistochemical testing confirmed human herpes virus 8 latent nuclear antigen (HHV8-LNA) expression supporting the diagnosis of gastrointestinal Kaposi’s sarcoma (GI-KS).

Treatment
Patient was treated with HAART and medical oncology referral was made to initiate 
systemic chemotherapy.

Related reports
Early diagnosis and treatment of GI-KS has shown to improve patient outcome. Since the majority of patients are asymptomatic, screening endoscopies are being performed in Japan. One retrospective study suggested using specific clinical factors to predict the occurrence of GI-KS which should be confirmed in a larger trial.

Term explanation
The HHV8-LNA stain is a confirmatory immunohistochemical test which is used to distinguish GI-KS from mimickers such as GIST, spindle cell melanoma, and angiosarcoma.

Experiences and lessons
This case suggests clinicians should maintain a high index of suspicion for GI-KS and a more judicious use of endoscopy may be helpful in improving patient outcome. Specific clinical factors have been shown to help predict the occurrence of GI-KS, which allows clinicians to identify at-risk patients for endoscopic evaluation. However, this should be confirmed in a larger trial.

Peer-review
It is a good case report of a gastrointestinal Kaposi’s sarcoma. Moreover, It is performed a comprehensive review and updating of literature about this.
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Figure 1 Endoscopic image of the gastric cardia demonstrating Kaposi’s sarcoma lesion extension from the gastric body
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Figure 2 Endoscopic image of the gastric body showing an extensive, infiltrative, and circumferential Kaposi’s sarcoma mass involving the entire body. 
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Figure 3 Endoscopic image of the gastric antrum with Kaposi’s sarcoma lesion infiltration from the body.
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Figure 4 Hematoxylin and eosin stain of slit-like spaces with spindle cell proliferation and associated red blood cell extravasation seen in the lamina propria.














[image: cid:image005.png@01D0A823.BB03BB10]
Figure 5 Immunohistochemical stain for HHV8 showing a strongly positive latent nuclear antigen staining of the spindle cells along the slit-like spaces.
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