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SUMMARY
We present the case of an HIV-negative man in his 50s 
who developed a generalised nodular rash while having 
first-line bortezomib–cyclophosphamide–dexamethasone 
chemotherapy for multiple myeloma. The rash was 
biopsied and proven to be Kaposi’s sarcoma. The 
patient’s treatment was interrupted at the sixth cycle of 
chemotherapy, by which time the rash had also spread 
to the oral mucosa and eyelid. The rash regressed 
spontaneously on stopping treatment. We were reluctant 
to restart myeloma treatment, but on the other hand, 
we wished to consolidate the very good partial response 
achieved. An autologous marrow transplant was done 
months later without any recurrence of his Kaposi’s with 
the initiation of bortezomib maintenance. Bortezomib 
has putative activity against Kaposi’s. The patient could 
benefit from imid-based (thalidomide, lenalidomide, 
pomalidomide) combination chemotherapy once his 
myeloma progresses or if there is a recurrence of 
Kaposi’s sarcoma.

BACKGROUND
It has been over a 150 years since the Hungarian 
dermatologist Kaposi published the article: ‘Idio-
pathic multiple Pigmented Sarcoma of the Skin.’1 
Our case highlights the treatment decisions for the 
uncommon scenario of iatrogenic Kaposi’s sarcoma 
as a result of chemotherapy for multiple myeloma. 
Kaposi’s sarcoma is an angioproliferative tumour 
that can occur in the iatrogenic form from chronic 
immunosuppression. Human herpesvirus 8 (HHV8) 
is invariably associated with the neoplasm and can 
be detected by staining for the surrogate marker: 
latent nuclear antigen 1 in a suspected tumour. 
Interruption of immunosuppression and the resul-
tant immune reconstitution caused regression of 
the condition, which left us with the challenge 
of choosing the best regimen that would effec-
tively control the myeloma clone without causing 
the recurrence of the sarcoma. Our dilemma was 
whether to proceed with autologous transplanta-
tion with maintenance, given the theoretical risk 
of recurrence. This case highlights the fact that 
autologous stem cell transplantation (ASCT) can be 
successfully carried out for myeloma after immune 
reconstitution without necessarily provoking the 
recurrence of Kaposi’s sarcoma.

CASE PRESENTATION
A heterosexual man in his 50s with a history of 
hypertension was originally referred to a rheumatol-
ogist from the community for evaluation of gradu-
ally progressive back pain causing sleep disturbance. 

The patient meanwhile presented with anuria, leth-
argy and nausea to the emergency department and 
was found to be in acute renal failure and metabolic 
acidosis. The patient underwent three sessions of 
emergent haemodialysis.

Serum protein electrophoresis revealed the pres-
ence of a paraprotein measuring 28.5 g/L, which 
was identified as an IgG kappa monoclonal band 
on immunofixation. There were several lytic lesions 
on MRI of the whole spine. The summary of inves-
tigations is listed in table 1. The patient was diag-
nosed with multiple myeloma with stage III disease 
as per the international staging system score, and he 
was then started on induction therapy with borte-
zomib, cyclophosphamide and dexamethasone. 
Rapid renal recovery was observed by the end of 
his first cycle of chemotherapy. The patient had a 
very good partial response with near disappearance 
of IgG paraprotein as per International Myeloma 
Working Group criteria at the end of cycle 6; 
however, the appearance of an eruptive, nodular 
rash was observed and was biopsied with findings 
on histology confirming the diagnosis of Kaposi’s 
sarcoma as shown in figure  1. The nodular rash 
involved also the oral mucosa as shown in figure 2.

The sarcoma was deemed to be iatrogenic, and 
on cessation of treatment, the rash improved over 
6 weeks as shown in figure 2. An urgent positron 
emission tomography (PET) scan was performed to 
exclude the presence of concomitant visceral Kapo-
si’s and to assess response to myeloma therapy. The 
lesions did not show fluorodeoxyglucose uptake on 
PET likely due to their small size, and the disease 
seemed to be limited to the skin and was cosmet-
ically acceptable. An otolaryngology assessment 
and gastrointestinal endoscopy did not reveal other 
deposits. HHV8 testing was not performed.

A T cell subset analysis showed a depressed CD4 
count during the emergence of this rash, the counts 
improved subsequently over several weeks with the 
resolution of the cutaneous lesions. The diagnosis 
of iatrogenic Kaposi’s during antimyeloma treat-
ment, left us with a dilemma of whether to proceed 
with ASCT. After careful deliberation and discus-
sion with the patient, it was decided to proceed 
with ASCT. There was an unintentional 7-month 
long gap from interruption of treatment to trans-
plantation due to the COVID-19 pandemic, which 
presented logistical barriers to the patient being 
referred for the ASCT to a tertiary care centre. Stem 
cell mobilisation was achieved using growth factors 
only, given the history of iatrogenic Kaposi’s during 
therapy with cyclophosphamide, and the patient 
underwent a myeloablative conditioning with 
full dose melphalan at 200 mg/m2. Despite severe 
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lymphopenia, his cutaneous lesions remained resolved. From a 
myeloma point of view, at 3 months postautograft, the patient 
had a partial response with persistence of the paraprotein (6 g/L) 
on serum protein electrophoresis and 5%–10% plasma cells on 
bone marrow biopsy. Maintenance of bortezomib was then initi-
ated. He is currently being followed in myeloma clinic.

TREATMENT
For his myeloma, the patient was treated with standard of care 
triplet combination of cyclophosphamide, bortezomib and 
dexamethasone (CyBorD), keeping in mind his renal failure at 

presentation. He had received a total of six cycles before the 
emergence of Kaposi’s sarcoma. At this point, the caring oncol-
ogists were considering treatment with liposomal doxorubicin 
and lenalidomide. However, these were not administered as the 
sarcoma regressed after stopping antimyeloma treatment.

OUTCOME AND FOLLOW-UP
Our patient is currently on day 500+ postautologous trans-
plant. There is no evidence of cutaneous or visceral recurrence 
of Kaposi’s and he is in partial response from his myeloma, with 
persistence of paraprotein and 5%–10% plasma cells on bone 
marrow biopsy. The myeloma flourescence in situ hybridisa-
tion panel was resent at 3 months postautograft and this failed 
analysis again, possibly due to low disease burden. Neither next 
generation sequencing nor next generation flow cytometry for 

Table 1  Relevant blood and bone marrow investigations done at 
initial presentation

Blood investigations at multiple 
myeloma diagnosis Results (reference range)

Blood tests

Serum protein electrophoresis

 � Monoclonal band (g/L) 28.5

Immunoglobulin levels

 � IgG (g/L) 36.1 (6–16)

 � IgM (g/L) 0.1 (0.4–2.5)

 � IgA (g/L) 0.37 (0.8–3.0)

Immunofixation IgG kappa monoclonal band isolated

 � Lactate dehydrogenase (U/L) 304 (140–280)

 � B2-microglublin (mg/L) 5.5 (1.1–2.4)

Serum free light chains

 � Kappa light chain (mg/L) 642 (3.3–19.4)

 � Lambda light chain (mg/L) 63 (5.71–26.3)

 � Kappa/lambda ratio 10.19 (0.26–1.65)

 � Albumin (g/L) 27 (34–54)

 � Creatinine (µmol/L) 504 (65.4–119)

 � Urea (mmol/L) 34.5 (2.1–7.8)

 � Estimated glomerular filtration 
rate (mL/min)

10 (>70)

 � Corrected calcium (mmol/L) 2.24 (2.2–2.6)

HHV8 PCR Not assessed

HIV p24Ag/ T.Abs Negative

Haemoglobin (g/L) 93 (13.2–16.6)

White cell count (×109/L) 14 (4.5–11)

Lymphocyte count (×109/L) 0.6 (1–4.8)

Platelet count (×109/L) 230 (165–415)

Bone marrow trephine at diagnosis Hypercellular core with a heavy infiltrate by 
a CD138+ve plasma cells making up 80%. 
Consistent with a diagnosis of multiple 
myeloma.

Bone marrow aspirate at diagnosis Hypercellular particles with hypercellular trails. 
Increased plasma cells making up 60% of 
nucleated cell count.

Bone marrow cytogenetics Failed karyotypic analysis and Flourescence 
In-Situ Hybridisation (FISH) studies.

TP53 mutational status: No detectable mutation by next generation 
sequencing

T cell subset analysis by flow cytometry of peripheral blood

CD4 count/µL: at diagnosis of 
iatrogenic Kaposi’s (Reference 
range)

CD4 count/µL: 
at clinical 
resolution of 
lesions

CD4 count/µL: 3 months 
postautologous stem cell 
transplant

143 (500–1400) 662 128

T cell flow cytometry was done at Kaposi’s sarcoma diagnosis and subsequent time 
points.
HHV8, human herpesvirus 8.

Figure 1  Composite picture showing skin nodule with Kaposi’s 
sarcoma H&E (A) and human herpesvirus-8 staining (B). Note the typical 
nodular dermal spindle shaped cells proliferation and vascular spaces 
on H&E staining and positive nuclear staining for human herpesvirus-8 
antibody (×100 magnification).

Figure 2  Composite picture showing Kaposi’s lesions before 
interruption of treatment: panels on the left showing: (A) lesion in right 
upper gum mucosa, (C) lesion at right ocular caruncle, (E) lesions on left 
side of neck. Resolution of skin tumours after treatment interruption (B, 
D, F).
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detection of minimal residual disease in myeloma were available 
in our centre at the time. He has completed 12 months of borte-
zomib maintenance without re-emergence of the rash. Data from 
the European Group for Blood and Bone Marrow Transplan-
tation case series shows that the median time to development 
of Kaposi’s post-transplant was around 7 months.2 We do not 
expect our patient to develop Kaposi’s this far from the trans-
plant. Nevertheless, we remain vigilant.

DISCUSSION
HHV8 is a lymphotropic virus linked with the aetiology of at 
least three haematological malignancies.3 Rettig et al described 
the presence of Kaposi’s sarcoma associated herpesvirus infec-
tion in bone marrow dendritic stromal cells in 1992 with the 
postulation that the viral homologue of interleukin 6 coded for 
by HHV8 might drive the progression of monoclonal gammop-
athy of uncertain significance to overt myeloma through para-
crine stimulation.4 This hypothesis has been challenged and there 
have been several conflicting bodies of evidence from studies 
conducted in different geographical areas.4 5 This might stem 
from different methodologies used and also the diverse epidemi-
ology and seroprevalence rates of HHV8 across different ethnic-
ities and geographical locations. The link between HHV8 and 
myeloma remains at best, a controversial one. A recent compre-
hensive systematic review recommends further research on the 
issue.6

There is scanty literature about Kaposi’s sarcoma arising during 
treatment for multiple myeloma. The first case series published 
by Chavarot et al describe two cases of Kaposi’s both of which 
on cyclophosphamide and dexamethasone combination together 
with bortezomib, coming up with the bold suggestion that the 
latter drug might do little to prevent HHV-8 reactivation in 
combination with cyclophosphamide.7 This contrasts with the 
in vitro activity that bortezomib has shown in activating lytic 
induction in HHV8 and the drug was trialled in a phase I study 
for HIV associated Kaposi sarcoma.8 9 This case series does not 
mention whether patients were transplanted.

The occurrence of Kaposi’s sarcoma post bone marrow trans-
plantation is a rarity with a recent important publication with 
data retrieved from the European Bone Marrow Transplant 
database including previously reported cases, reporting an inci-
dence of 0.05% of Kaposi’s sarcoma after autologous transplan-
tation. However, this case series about Kaposi’s in the context of 
bone marrow transplantation, the first of its kind, failed to iden-
tify risk factors for the development of Kaposi’s sarcoma and 
excluded cases of Kaposi’s happening pretransplant from their 
analysis.2 We do not know the outcomes of Kaposi’s in patients 
with pretransplant disease, but no patient with post-transplant 
Kaposi’s died directly from the condition in this series.

The scanty literature on the subject left us unsure about 
the benefits of performing the transplant. The rapid clinical 
response to the withdrawal of therapies, together with the 
absence of visceral involvement and limited disease burden in 
the form of nodular skin involvement, together with an excellent 
patient performance status, was encouraging. After liaison with 
our transplant specialists together with the oncology team, it was 
decided to proceed with the ASCT after careful patient counsel-
ling regarding the uncertainty of recurrence. The transplant was 
done after immune recovery and complete clinical resolution of 
the tumour.

Another concern is about when to consider post-transplant 
maintenance. Maintenance improves progression-free and 
overall survival post-transplant and this can be in several forms 

such as bortezomib or lenalidomide. The latter agent is inter-
esting as, apart from having established activity against Kaposi’s 
sarcoma, it does not cause depression in post-transplant CD4 
counts.10 Despite its appeal, lenalidomide could not be used 
for maintenance in this patient’s case as it was not available at 
our centre at the time of treatment due to administrative issues 
surrounding its approval.

For iatrogenic cases of Kaposi’s sarcoma, there is no estab-
lished CD4 cut-off above which recurrence of tumour is unlikely 
and neither is there guidance as to whether serial HHV-8 
serology or CD4 measurement should be carried out. Our 
patient was thus not tested for HHV-8, as the result would not 
have altered the management. The AIDS Clinical Trials Group 
staging system takes into consideration the immune status with 
a CD4 cut-off of less than 200/µL as poor risk for HIV associ-
ated Kaposi’s.11 Several cases of iatrogenic Kaposi’s with CD4 
counts beyond 350/µL are reported.12 Bortezomib is known to 
reduce the CD4+T cell count and lessens CD8 T-cell toxicity.13 
After recovery of platelet and neutrophil counts, vigilance is still 
required in similar cases as immune reconstitution and recovery 
of CD4+ve T-cells may persist for a year or more.14 The only 
reported case of fatality postautograft that was directly related to 
Kaposi’s sarcoma happened at 4.5 months post-transplantation.15

There are various case reports in the literature that impli-
cate corticosteroids in the development of Kaposi’s sarcoma. 
These reports describe cases of Kaposi’s sarcoma in the setting 
of steroid use for a vast array of diseases ranging from idio-
pathic thrombocytopenic purpura to rheumatoid arthritis and 
pemphigus vulgaris.16 Corticosteroids inhibit activation of 
transforming growth factor beta, which is responsible for inhi-
bition of epithelial and lymphocyte proliferation, thus allowing 
Kaposi’s Sarcoma cell proliferation. Cases of iatrogenic Kaposi’s 
sarcoma secondary to steroid use have been reported in patients 
with negative HIV serology and also in relation to topical 
corticosteroids.17

Iatrogenic Kaposi’s sarcoma occurring in a pretransplant 
setting presents a dilemma regarding the risk of recurrence with 
further treatment and from transplant immunosuppression. We 

Learning points

	► Although the link of human herpesvirus 8 with multiple 
myeloma is at best, a tenuous one, Iatrogenic Kaposi’s is 
an important differential for an eruptive nodular rash in a 
patient on chemotherapy for myeloma.

	► Antiangiogenic properties of certain antimyeloma drugs 
are an important therapeutic option in treating concurrent 
Kaposi’s sarcoma.

	► The use of a positron emission tomography scan is a useful 
imaging modality in assessing patients having concurrent 
myeloma and Kaposi’s.

	► The risks and benefits of antimyeloma treatment, including 
autologous stem cell transplantation, need to be carefully 
weighed against the likely possibility of a flare-up of 
Kaposi’s sarcoma—treatment decisions need to happen 
in a multidisciplinary setting with a transplant specialist, 
haematologist and oncologist on board.

	► Our case shows that the occurrence of iatrogenic 
Kaposi’s with limited disease burden is not an absolute 
contraindication to transplantation and that the procedure 
has been carried out once immune reconstitution and 
resolution of tumour has occurred.
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demonstrate through our case that ASCT can be safely done with 
close monitoring in a multidisciplinary setting.
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