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Abstract
Testicular germ cell tumors are the leading cause of cancer in male patients 15 to 39 years old. Extensive treat-
ments are available, and the regimen of choice depends on clinical, laboratory, and histopathologic characteris-
tics. Patients with HIV are at increased risk of developing solid malignancies, including testicular germ cell tumors. 
All patients with HIV should start on highly active antiretroviral therapy, but the drug interactions between chemo-
therapy for testicular germ cell tumor and highly active antiretroviral therapy have not been extensively evaluated. 
This case review highlights the importance of optimal therapeutic agent selection in patients with HIV and solid 
malignancies.

Background
Testicular cancer is the leading cancer diagnosis among male patients 15 to 39 years of age, with 72 301 new 
patients diagnosed worldwide in 2022.1,2 Testicular germ cell tumors (TGCTs) are classified according to histo-
logic subtype into seminoma (60%) and nonseminoma (40%). Nonseminoma tumors include embryonal carci-
nomas, yolk sac tumors, teratomas, and choriocarcinomas.3 Treatment recommendations vary by clinical stage 
and histologic subtype.4 Patients with stage II or III disease as well as some patients with stage I disease and 
high-risk features will typically receive chemotherapy.5 Bleomycin, etoposide, and cisplatin (BEP) is the most 
common chemotherapy regimen, but etoposide, ifosfamide, and cisplatin as well as paclitaxel, ifosfamide, 
and cisplatin are used to treat select patients.5 Hematologic adverse events of grade 3 or greater severity that 
are associated with BEP are reported in approximately 3% of patients.6 Adapting clinical score predictors to 
chemotherapy in this patient population is challenging because these patients are underrepresented in clinical 
trials. Prechemotherapy cytopenia, poor functional status, and a history of chemotherapy-associated toxicities, 
however, should be considered potential predictors for severe adverse events.
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Patients with HIV infection have an increased risk of 
developing malignancies.7 Although TGCTs are not an 
AIDS-defining illness, the incidence ratio is increased 
in patients with HIV, ranging from 0.7 to 3.1 compared 
with the general population.7,8 Clinical guidelines for 
TGCTs do not cite tailored treatment recommenda-
tions for patients with HIV.9 Kaposi sarcoma (KS) is 
the most common AIDS-defining illness in the United 
States.10 The current report presents the case of a 
patient with TGCT and concomitant KS who was 
treated with left radical orchiectomy followed by post-
operative BEP for TGCT and with liposomal doxoru-
bicin for KS in an effort to highlight the importance of 
optimal treatment selection in this patient population. 
The case report addresses potential drug interactions 
between chemotherapy for TGCT and highly active 
antiretroviral therapy (HAART). In this era of precision 
medicine, patient-tailored approaches that optimize 
treatment and consider drug interactions are of para-
mount importance. Written informed consent was 
obtained from the patient and their primary oncologist 
for the publication of this case report.

Case Report
The patient is a 45-year-old man who presented 
with a left testicular mass and pain in late 2022. 
Ultrasonography and magnetic resonance imaging 
showed evidence suggestive of TGCT, with a 
mass measuring 5.4 cm (Figure 1 and Figure 2). 
One month later, the patient underwent left radical 
orchiectomy, with final pathology showing a mixed 
TGCT comprising 60% embryonal carcinoma and 
40% seminoma. Rete testis invasion and focal 

lymphovascular invasion were identified. Based 
on the eighth edition of the AJCC Cancer Staging 
Manual, the disease was stage IIA (pT1b, pN1, cM0, 
S1). Two months after orchiectomy, the patient’s 
a1-feto protein level was 172 µg/L (172 ng/mL), 
his human chorionic gonadotropin level was less 
than 3.0 IU/L (3.0 mIU/mL), his lactate dehydro-
genase level was 2.7 µkat/L (162 U/L), his hemo-
globin level was 129 g/L (12.9 g/dL), his white blood 
cell count was 4.8 ×109/L (48 000/µL), his absolute 
lymphocyte count was 1.7 ×109/L (1700/µL), and 
his platelet count was 252 ×109/L (252 ×103/µL) 
(Table 1). Positron emission tomography/computed 
tomography (PET/CT) showed interval develop-
ment of retrocrural, retroperitoneal, and pelvic 

KEY POINTS
• We reviewed a case of a male patient with TGCT and an 

incidental finding of HIV and KS.
• Patients with HIV have an increased risk of developing 

multiple solid malignancies. Special consideration is 
required when encountering patients at risk of solid 
malignancies.

• Kaposi sarcoma, a disorder of the vascular endothelium, 
can have cutaneous, mucosal, and visceral 
manifestations. Lesions are classically characterized as 
purplish or dark brown nodules. 

ABBREVIATIONS
BEP bleomycin, etoposide, and cisplatin 
HAART highly active antiretroviral therapy
KS Kaposi sarcoma
PET/CT positron emission tomography/computed  
 tomography
TGCT testicular germ cell tumor

Abbreviation: BEP, bleomycin, etoposide, and cisplatin.
SI conversion factor: To convert ng/mL to µg/L, multiply by 1. To convert mIU/mL to IU/L, multiply by 1. To convert U/L to µkat/L, multiply by 0.0167.

Table 1. Tumor Marker Kinetics Over Time

Postsurgical value Values after 3 rounds of BEP Follow-up values (late 2023)

a1-feto protein, ng/mL 172 7.0 4.1

Human chorionic gonadotropin, mlU/mL <3.0 <5.0 <5.0

Lactate dehydrogenase, U/L 162 133 104
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lymphadenopathy as well as cervical lymphadenop-
athy and multiple bilateral pulmonary nodules consis-
tent with metastatic disease. Retroperitoneal adenop-
athy measured 5.1 cm, with a standardized uptake 
value maximum of 35.6. The patient initiated BEP in 
early 2023 and completed 3 cycles. Chemotherapy 

was subsequently discontinued because of substan-
tial bone marrow suppression that required multiple 
blood transfusions. A restaging PET/CT scan showed 
resolved lung metastases as well as substantially 
improved metastatic lymphadenopathy in the neck, 
chest, abdomen, and pelvis, with only a few 

Figure 1. In an ultrasonogram, (A) the left testicle measures 4.8 × 3.7 × 3.3 cm, with left testicular heterogeneity (yellow arrow); (B) the right 
testicle measures 4.3 × 2.9 × 3.5 cm. 
Abbreviations: MED, medial; SAG, sagittal.

Figure 2. Magnetic resonance image shows (A) coronal and (B) axial windows of a diffuse heterogeneous mass within the left testicle 
(5.4 × 3.8 cm).
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moderately metabolic lymph nodes remaining in the 
retroperitoneum. At this time, the patient’s tumor 
markers were as follows: human chorionic gonado-
tropin level, less than 5.0 IU/L (5.0 mIU/mL); a1-feto 
protein, 7.0 µg/L (7.0 ng/mL); lactate dehydrogenase, 
2.2 µkat/L (133 U/L); hemoglobin, 92 g/L (9.2 g/dL); 
white blood cell count, 2.1 ×109/L (2100/µL); absolute 
lymphocyte count, 0.5 ×109/L (500/µL); and platelet 
count, 38 ×109/L (38 ×103/µL) (Table 1).
In late 2023, the patient continued to show signs 
of systemic illness for which he underwent exten-
sive laboratory evaluation and tested positive for 
HIV. His physical evaluation was positive for general-
ized dermatosis, with erythematous papules on the 
tongue, fingers, and nose. Biopsy of right inner thigh 
and left abdominal lesions were consistent with KS. A 
diagnosis of AIDS was made, and the patient initiated 
HAART. The patient was started on liposomal doxoru-
bicin for KS. At that time, his viral load was less than 
1000 copies/mL, and his CD4 count was 70 ×106/L 
(70/mm3). During follow-up in early 2024, the patient’s 
a1-feto protein level was 4.1 µg/L (4.1 ng/mL), and 
his carcinoembryonic antigen was less than 2.0 µg/L 
(2.0 ng/mL). He had a human chorionic gonadotropin 
level less than 5.0 IU/L (5.0 mIU/mL), a lactate dehy-
drogenase level of 1.7 µkat/L (104 U/L), a hemoglobin 
level of 87 g/L (8.7 g/dL), a white blood cell count 
of 1.9 ×109/L (1900/µL), an absolute lymphocyte 
count of 0.9 ×109/L (900/µL), and a platelet count 
of 88 ×109/L (88 ×103/µL) (Table 1). Following the 
first cycle of liposomal doxorubicin, PET/CT imaging 
showed new lymphadenopathy comprising a 1.4-cm 
right inguinal lymph node, a 1.5-cm left inguinal 
lymph node, a 2-cm left para-aortic node, a 1.7-cm 
left external iliac node, and scattered retroperitoneal 
nodes. The patient’s current viral load is undetectable, 
with a recent CD4 count of 88/mm3. The patient has 
completed 2 cycles of liposomal doxorubicin.

Discussion
This report describes the case of an adult male 
patient with a mixed TGCT treated with orchiec-
tomy who underwent postoperative chemotherapy 
because his tumor markers were persistently 
elevated. The patient presented with bone marrow 

suppression while undergoing chemotherapy, as 
evidenced by pancytopenia in his laboratory reports. 
The patient’s history was notably negative for any risk 
factors predictive of this response. He consequently 
required multiple blood transfusions, and chemo-
therapy was discontinued. During follow-up, the 
patient continued to show signs of systemic illness, 
and after evaluation, a diagnosis of HIV was made. It 
is noteworthy that the patient did not have a history of 
HIV, high-risk sexual practices, or sexually transmitted 
infections. For this reason, inoculation was presumed 
to have occurred during blood transfusions.
Scrotal ultrasonography is the preferred initial diag-
nostic modality for evaluating TGCT. Clinical staging 
is performed by assessing tumor marker levels, 
chemistry panels, liver function tests, and chest and 
abdominal imaging. Radical inguinal orchiectomy 
is both diagnostic and therapeutic. Special consid-
eration for items such as sperm banking needs to 
be made by all patients who desire future fertility.9,11 
Final histopathologic findings, risk stratification, and 
clinical staging are followed by an individualized 
discussion to determine the need for additional treat-
ment. Treatment guidelines for TGCTs do not make 
a distinction between patients living with HIV and 
patients living without HIV.9

For patients with HIV, the standard of care includes 
treatment with HAART, especially for patients with 
CD4 counts below 500 ×106/L (500/mm3), regard-
less of concomitant disease.12 Highly active antiretro-
viral therapy involves a combination of different drug 
classes, but it generally includes 2 nucleoside reverse 
transcriptase inhibitors plus 1 non-nucleoside reverse 
transcriptase inhibitor or an integrase inhibitor.13 
Consideration of potential drug interactions between 
HAART and chemotherapy ought to be made in the 
disease management of this subset of patients.
The incidence rate of TGCT in patients living with HIV 
ranges from 0.7 to 3.1 compared with the general 
population, but most studies evaluating concomitant 
use of chemotherapy and HAART focus on AIDS-
defining malignancies. Simonelli et al14 evaluated virus 
resistance patterns and chemotherapy response in 2 
sets of patients living with HIV and receiving treat-
ment for non-Hodgkin lymphoma. The first group was 
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treated with cyclophosphamide, doxorubicin, vincris-
tine, and prednisone, and the second group was 
treated with rituximab, cyclophosphamide, doxoru-
bicin, and etoposide. Their results showed that simul-
taneous administration of HAART and chemotherapy 
is feasible and can achieve good virologic and onco-
logic response. The authors reported a response rate 
to chemotherapy of 84.4% in the cyclophosphamide, 
doxorubicin, vincristine, and prednisone group and 
68.4% in the rituximab, cyclophosphamide, doxoru-
bicin, and etoposide group. There was no difference 
in the rate of chemotherapy-related adverse events 
between the groups, suggesting that these drugs 
can be safely co-administered. A total of 9 nonre-
sponders were encountered across both groups. 
After obtaining the HIV genotypes of the nonre-
sponders, analysis demonstrated that between base-
line and the time of virologic failure, variations occur 
in the RT and P genes and that resistance patterns 
are carried before and during chemotherapy. This 
analysis suggests that although HAART and chemo-
therapy are safe to co-administer, new viral varia-
tions could arise throughout chemotherapy, leading 
to potentially resistant strains.14 Though Simonelli et 
al did not evaluate patients with TGCT, the chemo-
therapy regimens their study used contain individual 
drugs, such as etoposide, that are also part of the 
standard of care for TGCTs. Prospective clinical 
trials evaluating HAART and chemotherapy interac-
tions in patients with HIV are necessary. Because the 
patient in the current case report is believed to have 
acquired HIV infection during blood transfusions after 
chemotherapy-induced bone marrow suppression, no 
interaction between HAART and chemotherapy was 
documented. Considering his immunocompromised 
status, however, recurrent lymphadenopathy could 
be suspected as part of the disease activity. The 
main differential is between recurrent TGCT and KS. 
Should this disease prove to be related to TGCT, the 
safety of administering chemotherapy concomitantly 
with HAART will need to be examined.
Kaposi sarcoma primarily affects the vascular endo-
thelium and manifests in mucocutaneous tissues, with 
viscera less frequently involved.10 Four clinical vari-
ants exist: classic, endemic, iatrogenic, and epidemic. 

Epidemic KS, or AIDS-KS, is the most common form 
in the United States.10 In patients with AIDS-KS, CD4 
count is a determinant associated with the devel-
opment of KS. Lower CD4 counts, such as those 
less than 200 ×106/L (200/mm3), are associated 
with increased incidence rates of KS.15 Cutaneous 
lesions are classically described as purplish or dark 
brown nodules that range in size from small and 
millimetric lesions to lesions of several centimeters. 
Systemic involvement can occur anywhere but is 
more commonly described in the oral cavity, gastro-
intestinal tract, and respiratory system. Treatment 
consists of HAART for local manifestations of KS, 
with directed modalities aimed at alleviating cosmetic 
symptoms.16 Systemic chemotherapy, however, is 
warranted for advanced disease. Liposomal doxo-
rubicin and daunorubicin are considered first-line 
therapy. The combination of liposomal doxorubicin 
and HAART was evaluated in a study by Martín-
Carbonero et al,17 in which 28 patients with HIV with 
moderately advanced KS (ie, at least 10 cutaneous 
lesions or mucosal or visceral involvement) were 
randomly assigned to initiate HAART with liposomal 
doxorubicin or HAART alone. After 48 weeks, a 
response rate of 76% was seen in the combination 
arm as opposed to the 20% response rate in the arm 
that received HAART alone. This study demonstrated 
the efficacy and feasibility of both regimens in the 
treatment of patients with HIV who have moderate 
to severe KS.17 The patient in this case report had 
manifestations of KS on the skin and oral mucosa, 
classifying his disease as moderate to severe. He was 
started on liposomal doxorubicin and awaits inguinal 
node biopsy.

Conclusions
In recent years, there has been extensive progress in 
treatment for patients with HIV. As patients with HIV 
live longer, there is an increased risk of solid malig-
nancies as a result of their decreased effector immu-
nity capacity, and TGCTs have an increased incidence 
rate within this population. Although TGCTs are highly 
curable, special consideration needs to be given to 
potential interactions between HAART and 
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chemotherapy regimens. This case report of a patient 
with TGCT and AIDS-KS highlights the need for the 
inclusion of patients living with HIV in trials evaluating 
chemotherapy efficacy, particularly for solid neoplasms 
for which this population is at increased risk.

References
1. Bray F, Laversanne M, Sung H, et al. Global cancer statis-

tics 2022: GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2024;74(3):229-263. doi:10.3322/caac.21834

2. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer in-
cidence and mortality worldwide: sources, methods 
and major patterns in GLOBOCAN 2012. Int J Cancer. 
2015;136(5):E359-E386. doi:10.1002/ijc.29210

3. Moch H, Cubilla AL, Humphrey PA, Reuter VE, Ulbright TM. 
The 2016 WHO Classification of Tumours of the Urinary Sys-
tem and Male Genital Organs—Part A: Renal, Penile, and Tes-
ticular Tumours. Eur Urol. 2016;70(1):93-105. doi:10.1016/j.
eururo.2016.02.029

4. Cheng L, Albers P, Berney DM, et al. Testicular cancer. Nat 
Rev Dis Primers. 2018;4(1):29. doi:10.1038/s41572-018-
0029-0

5. Alsdorf W, Seidel C, Bokemeyer C, Oing C. Current phar-
macotherapy for testicular germ cell cancer. Expert Opin 
Pharmacother. 2019;20(7):837-850. doi:10.1080/14656566.2
019.1583745

6. Cafferty FH, White JD, Shamash J, Hennig I, Stenning SP, 
Huddart RA; TE23 Trial Management Group and Collabora-
tors. Long-term outcomes with intensive induction chemo-
therapy (carboplatin, bleomycin, vincristine and cisplatin/
bleomycin, etoposide and cisplatin) and standard bleomycin, 
etoposide and cisplatin in poor prognosis germ cell tumours: 
a randomised phase II trial (ISRCTN53643604). Eur J Cancer. 
2020;127:139-149. doi:10.1016/j.ejca.2019.12.028

7. Goedert JJ, Purdue MP, McNeel TS, McGlynn KA, Engels 
EA. Risk of germ cell tumors among men with HIV/acquired 
immunodeficiency syndrome. Cancer Epidemiol Biomarkers 
Prev. 2007;16(6):1266-1269. doi:10.1158/1055-9965.EPI-07-
0042

8. Hentrich M, Pfister D. HIV-associated urogenital ma-
lignancies. Oncol Res Treat. 2017;40(3):106-112. 
doi:10.1159/000457130

9. Gilligan T, Lin DW, Aggarwal R, et al. Testicular cancer, version 
2.2020, NCCN clinical practice guidelines in oncology. J Natl 
Compr Canc Netw. 2019;17(12):1529-1554. doi:10.6004/
jnccn.2019.0058

10. Moore PS, Chang Y. Detection of herpesvirus-like DNA 
sequences in Kaposi’s sarcoma in patients with and those 
without HIV Infection. N Engl J Med. 1995;332(18):1181-
1185. doi:10.1056/NEJM199505043321801

11. Moody JA, Ahmed K, Yap T, Minhas S, Shabbir M. Fertility 
management in testicular cancer: the need to establish a 
standardized and evidence‐based patient‐centric pathway. 

BJU Int. 2019;123(1):160-172. doi:10.1111/bju.14455
12. Gandhi RT, Bedimo R, Hoy JF, et al. Antiretroviral drugs for 

treatment and prevention of HIV infection in adults: 2022 rec-
ommendations of the International Antiviral Society–USA Pan-
el. JAMA. 2023;329(1):63-84. doi:10.1001/jama.2022.22246

13. Günthard HF, Saag MS, Benson CA, et al. Antiretroviral 
drugs for treatment and prevention of HIV infection in adults: 
2016 recommendations of the International Antiviral Soci-
ety–USA Panel. JAMA. 2016;316(2):191-210. doi:10.1001/
jama.2016.8900

14. Simonelli C, Zanussi S, Cinelli R, et al. Impact of concomitant 
antiblastic chemotherapy and highly active antiretroviral thera-
py on human immunodeficiency virus (HIV) viremia and geno-
typing in HIV‐infected patients with non‐Hodgkin lymphoma. 
Clin Infect Dis. 2003;37(6):820-827. doi:10.1086/377204

15. Lodi S, Guiguet M, Costagliola D, Fisher M, de Luca A, Porter 
K; CASCADE Collaboration. Kaposi sarcoma incidence 
and survival among HIV-infected homosexual men after HIV 
seroconversion. J Natl Cancer Inst. 2010;102(11):784-792. 
doi:10.1093/jnci/djq134

16. Gbabe OF, Okwundu CI, Dedicoat M, Freeman EE. Treatment 
of severe or progressive Kaposi’s sarcoma in HIV-infected 
adults. Cochrane Database Syst Rev. 2014;9:CD003256. 
doi:10.1002/14651858.CD003256.pub2

17. Martín-Carbonero L, Barrios A, Saballs P, et al; Caelyx/
KS Spanish Group. Pegylated liposomal doxorubicin plus 
highly active antiretroviral therapy versus highly active 
antiretroviral therapy alone in HIV patients with Kaposi’s 
sarcoma. AIDS. 2004;18(12):1737-1740. doi:10.1097/01.
aids.0000131385.60974.b9

Article Information
Published: July 8, 2024
Conflict of Interest Disclosures: The authors have no 
conflict of interest to disclose.
Funding/Support: None.
Author Contributions: Concept and design: D.V.C, 
S.J.C., D.H., and T.B.D. Acquisition, analysis, and 
interpretation of data: D.V.C., B.M., R.B.C., H.E., and 
S.J.C. Drafting of the article: D.V.C., S.J.C., D.H., T.B.D., 
A.C.R., W.Y., and A.T. Critical review of the manuscript 
for important intellectual content: D.H., T.B.D., A.C.R., 
W.Y., and A.T. Administrative, technical, or material sup-
port: D.V.C., S.J.C., and D.H. Supervision: D.H., T.B.D., 
A.C.R., W.Y., and A.T.
Data Availability Statement: Data were contingent on 
participant consent and so are not available.


