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Abstract This article deals with the sarcoma Kaposi worsening after severe coronavirus infection. 

After 2 years of sarcoma Kaposi remission a 70-year-old male HIV-negative patient noted new 

violaceous skin nodules. A few months before he recovered from COVID-19. We present the case 

and review of literature.  
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Introduction 

Examination of the upper extremities (wrist, 

forearm, shoulder), lower extremities (hip, shin) 

revealed scattered solitary hemispherical papules 

0.8-1.0 cm in diameter, with clear boundaries, 

dark brown to purple in color, with smooth 

surface, merging into plaques with convex 

surface up to 2.0 cm in diameter in some places. 

The mucous membranes are rash-free. 

Peripheral lymphatic nodes were not enlarged. 

Kaposi sarcoma (KS) is a malignant tumour that 

has a vascular origin and is usually human 

herpes virus type 8 (HHV-8) associated.
1
 Herpes 

virus type 8 (HHV-8) belongs to the 

Gammaherpesvirus subfamily, Radinovirus 

genus.
2
 The phase of the HHV-8 life cycle 

depends on the expression of certain genes: 

either lytic (gene T1.1, etc.) or latent (gene for 

LANA-1).
3 

The tumorigenic nature of the virus 

is due to its ability to fuse the LANA-1 protein 

responsible for inhibiting p53 protein in the 

apoptosis of the infected cell and the viral 

Interleukin 6, responsible for viral angiogenesis, 

evasion of the host immune response, and viral 

proliferation.
3 

Currently, four major types of KS 

are recognized clinically, the AIDS-associated 

type, the iatrogenic type caused by solid organ 

transplants, the endemic type - prevalent in sub-

Saharan Africa, among patients without HIV 

infection, and the idiopathic (classic) type.
1
 In 

recent years, a fifth subtype of KS, common in 

homosexual men without HIV infection (the so-

called MSM-type), has been separately 

identified.
17

 Regardless of the type of KS, 

clinically, the pathological elements of KS 

occurring on the skin and mucosa have a false 

polymorphism linked to the sequential evolution 

of the elements. Thus, in the early stages, the 

process is represented by patches (spot stage), 

which subsequently transform first into papules 

(plaque stage) and then into tumour nodules 

(tumour stage). The colour of the lesions varies 

from a pinkish to purplish-purple colour. The 

lesions may occur in isolation or may have a 

tendency to coalesce into plaques.
24

 When the 

elements are traumatized, they may become 

ulcerated, which is more common when the 

process is localized to the skin of the lower 

extremities.
19 

In the WHO pathological 

classification of soft tissue tumours, KS is 

ranked among the intermediate (locally 

aggressive) vascular tumours.
4
 Each of the three 
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stages of KS is characterized by distinct 

histological features. Thus, the spot stage is 

characterized by thyroid vascular lumen with 

thickened endothelial layer and collagen 

bundles, the plaque stage is characterized by 

spindle cell proliferation, and the nodular stage 

is associated with limited nodular elements and 

also active spindle cell proliferation.
5 
Among the 

histological types of KS, anaplastic, 

lymphedematous, lymphangioma-like, 

lymphangiectatic, bullosa, and telangiectatic, as 

well as verrucosis, keloidal, micronodular, 

pyogenic granuloma-like, ecchymotic and 

intravascular types have also been documented 

in the field of literature, besides typical forms 

associated with the disease progression. The 

immunohistochemical screening for LANA+ 

protein plays an important role in the differential 

diagnosis of KS against other vascular lesions.
6
 

AIDS-associated type  A significant increase in 

the occurrence of KS was associated with the 

HIV and AIDS epidemic in the 80s and 90s in 

western countries, when KS became one of the 

first "AIDS-associated" diseases.
8
 In general, the 

risk of developing KS in an HIV-positive patient 

is 3-4 times higher than in an HIV-negative 

patient.
9
 The intensive implementation of 

antiretroviral therapy (ART) in the treatment of 

HIV infections in 1996 has led to a decrease in 

the KS rate, nevertheless there are regions (a 

number of Southern and Eastern African 

countries) with a high prevalence of AIDS-

associated KS, which have some challenges in 

receiving adequate ART.
10-12

 The average age of 

an HIV-positive patient at the onset of KS is 40 

years.
14 

AIDS-associated KS is characterized by 

the proliferation of multiple disseminated 

elements in the skin, often involving the visceral 

organs, which can eventually lead to multiple 

organ failure and death.
13

 

Iatrogenic type Treatment with an 

immunosuppressant agent and various 

rheumatological diseases, particularly after 

transplantation, is another predisposing factor 

for the development of KS: the most commonly 

reported cases of KS occurring during 

immunosuppressive therapy after lung or kidney 

transplantation, with some researchers 

considering the elderly age of the transplant 

patient (over 60 years) to be an increased risk 

factor for the development of KS.
15 

Iatrogenic 

KS, like AIDS-associated KS, is typically 

accompanied by widespread rashes affecting not 

only the skin but also the organs, with 

Buonaguro et al. reporting a 30% chance of 

death in patients with generalized rashes, with a 

male to female ratio of 2.3:1.
21

 It is also reported 

that patients with iatrogenic type of KS may 

develop a fulminant course of the disease and 

may be potentially lethal.
22,23

 

Endemic (African) type It is common among 

HIV-negative patients in the sub-Saharan 

African region. Three subtypes of endemic KS 

are separately distinguished, depending on the 

age, extent and type of lesions, and the rate of 

rash appearance: low-aggressive, locally 

aggressive and disseminated aggressive.
21

 The 

more aggressive course is more common in 

children: the process is accompanied by 

polylymphoadenopathy and lesions of internal 

organs. In adult patients, the process is more 

often localized in the lower extremities and 

resembles the classical form of KS, with most 

cases being torpid without any involvement for 

internal organs.
1
  

Classical (Idiopathic) type The disease develops 

more often in men of certain ethnic groups (of 

Eastern European and Mediterranean origin, 

most often in Ashkenazi Jews), with a male to 

female ratio of 10-15:1.
21

 The average age of the 

patient at the onset of the disease is 60 years.
14

 

The idiopathic type has a torpid course, with 

some spontaneous regression of the lesions, 

affecting the lower extremities and the acral area  
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more frequently and rarely the face and neck.
21

 

MSM type In recent years, foreign researchers 

have identified a fifth type of KS that 

specifically affects homosexual, sexually active 

men who are infected with HHV type 8 but not 

HIV-infected. The average age of the patient at 

disease onset is 40-50 years.
17 

Clinical signs and 

disease progression are similar to those of 

classical KS, characterized by slow progression, 

and very rare involvement of internal organs and 

lymph nodes.
16,17

 

Treatment 

The treatment and the prognosis are determined 

on a case-by-case basis, depending on the type 

of KS, the extent of the rash, the rate of new 

lesions and the results of additional tests (whole 

body PET-CT, bronchoscopy, gastroesophageal-

duodenoscopy and colonoscopy).
25

 All types of 

KS may be treated locally (cryotherapy, 

radiotherapy, intradermal administration of 

vinblastine, vincristine, imiquimod, etc.) or 

systemically (pegylated liposomal doxorubicin, 

liposomal daunorubicin, paclitaxel, IFN-α). It is 

possible to limit the amount of therapy to topical 

treatment alone in the presence of a single, 

slowly progressing lesion up to 4 cm in cross-

sectional diameter.
16

 Indications for systemic 

treatment with cytostatics are rapid progression 

with multiple lesions and rapid growth, 

ulcerating lesions, and involvement of internal 

organs.
16

 

AIDS-associated form successfully regresses 

with effective ART to reduce HIV load and 

increase CD4+ cell count.
18

 

Given the widespread use of ART in recent 

years, an adverse phenomenon known as 

"immune reconstitution inflammatory 

syndrome" has been reported: patients receiving 

the first year of ART who tended to have a 

lower HIV viral load have had their 

opportunistic infections, including KS, for the 

first time or have progressed to existing 

opportunistic infections.
18

 Combined use of 

ART and drugs used for systemic treatment of 

KS should prevent this condition from 

occurring.
16 

In the case of progression of AIDS-

associated KS against the background of 

successful ART, systemic drugs should also be 

used.
16

 

Iatrogenic KS In case of development of KS 

after organ transplantation against the 

background of massive immunosuppressive 

therapy, an alternative, safer for KS, 

combination of immunosuppressive drugs is 

preferred, so, sirolimus (rapamycin), actively 

used in patients with KS after kidney 

transplantation, has shown clinical 

effectiveness.
19

 

The medication sirolimus has both sufficient 

immunosuppressive and anti-tumour effects: as 

an mTOR inhibitor, it prevents tumour growth 

and has also been shown to reduce virion 

formation in HHV 8.
20

 

A novel coronavirus infection 

The potential ability of a novel coronavirus to 

influence oncogenesis is of particular interest. 

Currently, there is no unequivocal evidence of 

oncogenicity of coronavirus, but this issue 

continues to be actively discussed and studied in 

the scientific community. In a study of the 

expression of oncogenic proteins in the SARS-

CoV-2 background, Ebrahimi Sadrabadi A, 

Bereimipour A et al. proved the expression of 

the CREB1 gene (overexpression of which leads 

to melanoma progression
27

 and aggressive 

proliferation of glioblastoma cells,
28

 increased 

formation of the mediator Caspase-3 (which has 

been shown to be involved in metastasis in rectal 

cancer,
29)

), changes in the expression of actin-
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binding proteins after infection with SARS-Cov-

2, probably leading to the development of 

pancreatic cancer.
30

 Alpalhão M, Ferreira JA et 

al. hypothesized the likely pathways for 

activation of oncogenic processes in cells when 

SARS-CoV-2 persists in the face of patient 

clinical and laboratory convalescence. Based on 

the suppression of pRb function by SARS-CoV-

1 endoribonuclease Nsp15 and disruption of p53 

suppressor protein, the authors hypothesized 

possible oncogenic properties of coronavirus.
31

 

Policard M, Jain S in a study on the role of 

coronavirus in oncogenesis reported a cell 

division cycle disruption by the interaction of 

coronavirus with the Rb-E2F complex of healthy 

cells, potentially triggering the initiation of 

oncogenic cell transformation.
32

 The worldwide 

literature reports the possibility of reactivation 

of some viruses against a background of 

temporary immunodeficiency following a 

COVID-19 infection. For the SARS-CoV2 

pandemic, Dursun R, Temiz SA published data 

on an increase in the number of cases of HHV 6 

following coronavirus infection, which they 

attributed to reactivation of HHV 6.
33

 Saade A, 

Moratelli G et al. shared the report of 

reactivation of Epstein-Barr virus (58%), 

cytomegalovirus (19%) and herpes virus (12%). 

In a cohort (100) of patients admitted to the 

intensive care unit for the severe course of 

COVID-19, patients were quantified (by PCR) 

twice a week in peripheral blood for the listed 

viruses, and 63 of 100 were found to rise to 

threshold values.
34

 

In this context, an important topic is the study of 

the course of herpes-associated skin diseases, in 

particular KS, in patients who have had a 

coronavirus infection. Cases of manifestation of 

KS after coronavirus infection are mainly 

reported in the world literature: Nasrullah A et 

al have described a clinical case of the debut of 

immunosuppressive Kaposi sarcoma in a 37-

year-old African American man with a history of 

coronavirus infection: the authors suggest that 

the main cause of KS in this patient was a failure 

to receive adequate antiretroviral therapy during 

the pandemic.
35

 Gardini G, Odolini S et al. also 

report the debut of idiopathic KS in a 61-year-

old HIV-negative patient hospitalized with 

severe COVID-19. On in-depth examination, an 

enlargement of the cervical lymph nodes was 

found, followed by a puncture biopsy, which 

revealed histologically a typical Kaposi's 

sarcoma pattern. On rehospitalization, the 

patient presented with multiple purplish patches 

on the skin of the forearms, palms, lower 

extremities and palate; a CT scan revealed 

multiple internal organ involvement: nodules in 

the lung parenchyma, liver and spleen 

involvement, enlargement of axillary, supra- and 

subdiaphragmatic and inguinal lymph nodes.
36

 

Magri F, et al. reported a clinical case of debut 

of KS in an 83-year-old female patient: one 

month after recovery from COVID-19, the 

patient developed purplish purple spots on the 

skin of the feet, and histological examination 

confirmed the diagnosis of Kaposi sarcoma.
37

 

However, data on this topic are limited and 

presented only in isolated clinical observations. 

We report our own clinical observation of a 

patient with progression of Kaposi's sarcoma 

after a severe coronavirus infection. 

Clinical case report 

We present our case report. Patient T., 70 years 

old, was admitted to the dermatology department 

Moscow Regional Research and Clinical 

Institute ("MONIKI") in April 2022 suffering 

from skin rashes on the upper and lower 

extremities. The patient had been diagnosed with 
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Figure 1a Dark purple 

rounded grouped nodes above 

the left knee. 

Figure1b Isolated to each 

other few pinkish nodes on the 

hand 

Figure 1c Sharply confined, 

smooth, asymptomatic pale red 

nodes on the right elbow. 

 

the disease since 2018, at which time he first 

noted a single cherry-colored nodule on the skin 

of the left auricle.  He went to his local health 

center and the mass was surgically removed. In 

December 2020, he had a new coronavirus 

infection with a 50% lung lesion (stage CT-2). 

For which he was treated as an inpatient, where 

he received systemic corticosteroid 

(prednisolone 40 mg) antibacterial 

(azithromycin 500 mg/day) and antiviral 

therapy. In September 2021, a cherry-red nodule 

of about 1 cm in size appeared on the skin of the 

left hand, similar to the one in 2018. He 

consulted a local surgeon and had the mass 

excised surgically. Since December 2021, noted 

the occurrence of multiple widespread cherry 

red, brown nodules on the skin of the upper and 

lower extremities, due to which he was admitted 

to our department. On admission, the general 

condition was satisfactory, vesicular breathing in 

the lungs, heart sounds rhythmic, pulse 76 bpm, 

BP 130/80 mm Hg, abdomen was soft and 

painless on palpation in all parts.  

The findings of blood and urine tests were 

within the normal range. Biochemical analysis 

of blood showed cholesterol increase of 6.15 

mmol/l, glucose increase of 8.8 mmol/l. 

Histological examination from the pathological 

focus: skin fragment with tumor of spindle-

shaped cells and primitive vessels forming 

nodular structures in the dermis. Opinion: 

Kaposi's sarcoma, nodular stage. The patient 

underwent an ELISA test of blood serum to 

detect the level of antibodies to HHV-8 (anti-

HV-8 IgG): 10.7 U/ml (reference values: 0-0.8 

negative; 0.81-1.0 "grey zone"; >1.0 positive). 

Abdominal ultrasound revealed no evidence of 

involvement of the parenchymatous organs. The 

patient was diagnosed with Kaposi's sarcoma, 

idiopathic type, nodular stage on the basis of 

anamnestic, clinical and laboratory data and 

histological examination. The patient was 

referred to a consultant oncologist, who 

prescribed an additional examination, PET-CT, 

which did not reveal any KS foci in the internal 

organs. The patient is scheduled for therapy with 

liposomal doxorubicin. 

Discussion 

The pandemic coronavirus infection has led to a 

pronounced change in the course of chronic 

autoimmune and malignant diseases. The causes 

of this effect are under close scrutiny by 

researchers of different specialties. In 

dermatology, the effect of coronavirus infection 

on the course of psoriasis, squamous lichen 
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planus, bullous dermatoses, and several 

connective tissue diseases, telogen and focal 

alopecia.
38,39

 However, the impact of 

coronavirus infection on malignant skin diseases 

is limited and reported in few clinical studies, 

although the effect of coronavirus infection on 

tumorigenesis is under investigation by 

specialists in various medical fields. Our 

attention was attracted by the work of several 

researchers demonstrating the possibility of 

reactivation of various types of herpes virus 

infections, including type 8 herpes virus 

associated with KS. Of particular interest in the 

course of KS in patients after coronavirus 

infection is the study of Leoni E, Cerati M et al. 

who observed the simultaneous presence of 

HHV 8 and coronavirus in a biopsy of a KS cell 

and justified this phenomenon by 

hyperactivation of the immune response against 

the background of coronavirus infection and 

acceleration of HHV 8 transition into lytic 

cycle.
40

 

The possibility of simultaneous coexistence of 

the two viruses in the same environment was 

confirmed by Yanes, Ryan R et al.: by 

performing drainage of the pericardial cavity in 

connection with pericardial effusion in a 

COVID-19 patient, and by studying the fluid 

obtained, scientists detected SARS-CoV-2 and 

HHV-8.
41

 

These findings are also supported by a 

laboratory study by Chen J, Dai L et al. who 

studied the effect of coronavirus proteins on 

HHV8-infected cells. They experimentally 

found that expression of specific coronavirus 

proteins leads to induction of lytic genes of 

HHV type 8, accordingly the latent cycle of 

HHV 8 is substituted by the lytic cycle, which 

leads to an increase in its number of virions in 

the KS nidus.  This study also revealed that the 

angiotensin-converting enzyme receptor, which 

is responsible for cell attachment, was also 

expressed upregulated in JS tissues. In addition 

to the direct pathogenetic role of the 

coronavirus, Chen J et al. also discuss the role of 

drugs (most commonly used in COVID-19) as 

reactivating factors of HHV-8, in particular 

azithromycin, chloroquine diphosphate, 

hydroxychloroquine sulphate, etc.
42

 

Most of the cases of the onset of coronavirus-

associated KS, and only a single case of 

progression of KS in a patient after coronavirus 

disease, have been reported in the international 

literature. Our observation of KS progression in 

an immunocompetent patient after a severe 

course of coronavirus infection is interesting, as 

the exact cause of progression has not been 

established, but the combination of 

immunosuppression arising from coronavirus 

infection and the use of systemic HSCT in this 

context is likely to have been critical. Cases of 

progression and onset of KS on systemic 

steroids have been reported in the literature: 

patients with various autoimmune diseases who 

require systemic glucocorticosteroids, 

sometimes for life, have an increased risk of 

developing KS.
43-47

  in our case their use was 

short-lived and unlikely to be a trigger for KS 

progression, but it is impossible to completely 

exclude a role of systemic HSCT, even in a low 

dose, especially considering the fact that their 

use was combined with taking azithromycin, 

which Chen J et al. consider as a contributor to 

the increase of HHV type 8 virions. 

At the time of writing, there was one case in the 

available literature about the clinical progression 

of KS with coronavirus infection, published by 

Leoni E et al. who found the simultaneous 

presence of two viruses (SARS-CoV-2 and 

HBV-8) in a focus of KS. Remarkably, before 

infection with COVID-19, the patient was in 

remission of KS, whereas at the time of 

hospitalization for coronavirus infection, 

progression of the disease in the form of new 
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lesions was observed.
40 

As in our case, 

immunosuppression after coronavirus infection 

in combination with antibiotics and systemic 

prednisolone probably played a trigger role in 

this case, leading to an increased number of 

HHV type 8 virions and worsening the course of 

KS. To investigate this issue, it is necessary to 

initiate additional studies, in particular to 

determine the titer of antibodies to HHV type 8 

in patients with KS and to investigate the 

immune status in patients with the onset and 

progression of KS before and after a coronavirus 

infection. 

In world practice, most oncologists have been 

vigilant about prescribing systemic 

corticosteroids to cancer patients who develop 

severe COVID-19. Clearly, patients are already 

immunosuppressed due to malignancy and 

ongoing antitumor therapy. This view was 

confirmed by scientists from China, who 

conducted a retrospective cohort study of 29 

cancer patients with COVID-19: therapy 

administered for a coronavirus infection and 

causing immunosuppression led to an increased 

risk of death from COVID-19.
48

 As KS is 

considered to be a cancerous disease, the choice 

of therapy for coronavirus infection must take 

into account the possible effect of these drugs on 

the further course of the malignant process. 

Patients receiving SSRIs/ systemic 

corticosteroid therapy with comorbidities should 

be closely monitored by oncologists and general 

practitioners for the timely detection of possible 

adverse malignancy and the timely selection of 

appropriate treatment options. 

Conclusion 

It remains to be established whether SARS-

CoV-2 is one of the other factors contributing to 

the immunodeficiency state in which HHV 8 

proliferates intensively, and KS in these patients 

is immunosuppressive and iatrogenic, or 

whether SARS-CoV-2 may have its own agents 

contributing to Kaposi sarcoma progression. 

Knowledge behind this would open up new 

avenues for selecting therapy for KS in that 

group of patients whose KS has developed after 

having had a COVID infection. 
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