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Activity and safety data of chemo-immunotherapy for patients with metastatic

NSCLC and known HIV infection are still limited, since HIV-positive patients were

generally excluded from clinical trials. Here we report the case of a metastatic

NSCLC patient with HIV infection and undetectable viral load treated with first-line

chemo-immunotherapy (pembrolizumab, carboplatin and pemetrexed), achieving

a meaningful and durable objective response, with no treatment-related adverse

events and no HIV-related complications. This report suggests that NSCLC

patients with virologically controlled HIV infection can be safely treated with

chemo-immunotherapy and should not be excluded from this treatment based

on their viral infection only.
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Introduction

Immune checkpoint inhibitors (ICIs) have deeply changed the treatment landscape of

non-small cell lung cancer (NSCLC) over the last decade. For metastatic, non-oncogene

addicted NSCLC, monoclonal antibodies against programmed cell death protein 1 (PD-1) or

programmed cell death ligand 1 (PD-L1) now represent standard of care as single-agents in

the first-line treatment for patients with PD-L1 expression on ≥50% of tumor cells, or in

combination with standard platinum-based chemotherapy for all patients regardless of PD-

L1 expression level (1–3). However, clinical trials with ICIs, alone or in combination with

chemotherapy for NSCLC, generally excluded patients living with human immunodeficiency

virus (HIV) infection (PLWHI), due to the concern of viral flares and/or triggering of

immune-related adverse events, therefore the benefit/risk balance of ICIs needs to be further

elucidated in this special population (4).

Here we report the case of a patient with HIV infection and metastatic NSCLC treated

with pembrolizumab plus chemotherapy.
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Case presentation

In September, 2020 a 50-year-old current smoker male presenting

with persisting cough, fatigue and dyspnea was diagnosed with non-

squamous, EGFR wild-type, ALK negative, ROS1 negative, PDL-1

positive (tumor proportion score 5%) NSCLC. Baseline tumor

assessment with head-chest-abdomen CT scan and total-body 18-FDG

PET/CT scan showed a large primary tumor (10 cm in size) in the upper

right pulmonary lobe with metastatic homolateral hilar, mediastinal,

supraclavicular and IIa/Ib level latero-cervical lymph nodes (stage cT4

cN3 cM1a, cIVA). Relevant past medical history included: squamous cell

carcinoma of the nasal wing treated with radical surgery followed by

adjuvant radiotherapy with concomitant weekly cisplatin chemotherapy

in 2016; recurrent breast abscesses; known HIV infection since 2008, on

treatment with ART consisting of emtricitabin/rilpivirine/tenofovir at the

time of NSCLC diagnosis. In addition, baseline infectious disease

screening also revealed past HBV infection.

From 14th October 2020, the patient underwent first-line treatment

for NSCLC with pembrolizumab (200 mg iv), carboplatin (AUC 5 mg/

ml/min iv) and pemetrexed (500 mg/m2 iv) every three weeks for 4

cycles. After the first two cycles the patient achieved a dramatic clinical

response with complete resolution of the cough and a meaningful

improvement of dyspnea and fatigue. Tumor assessment with CT scan

after 4 cycles of treatment confirmed an objective partial response with

an impressive tumor shrinkage (Figure 1). After that, the patient was

started on maintenance therapy with pembrolizumab and pemetrexed.

until May, 2022 when pemetrexed was discontinued (after 20

maintenance courses) due to G2 protracted fatigue, not associated

with significant chemotherapy-induced hematologic toxicity. Although

fatigue may occur on a multifactorial basis, including as a side effect of

ART as well as of immunotherapy, it was considered mainly related to

prolonged pemetrexed exposure. In fact, fatigue resolved after

pemetrexed discontinuation. Pembrolizumab alone was continued as

maintenance therapy, with further 10 courses administered from May

to December 2022, and it is still ongoing, with a ongoing progression-

free survival of 27+ months so far. During cancer treatment the patient

had a left breast abscess that was successfully managed with oral anti-

inflammatory and antibiotic therapy and surgical drainage, and he has

experienced no treatment-related adverse events (TRAEs) but the G2

fatigue leading to pemetrexed discontinuation. Particularly, there has

been no HIV viral flare or significant worsening of CD4 cell count. In

fact, before starting chemo-immunotherapy HIV viral load was

undetectable and CD4 cell count was 531/ml (23%) with CD4/CD8

ratio of 0.67, whereas last values while on chemo-immunotherapy

treatment were as it follows: viral load undetectable, CD4 cell count

474/ml (24%), CD4/CD8 ratio 0.71.
Discussion

There is some retrospective evidence on safety and activity of ICIs

in PLWHI with NSCLC. A systematic review including 73 cases of

cancer PLWHI treated with ICIs (5), 23 of them with NSCLC,

reported grade ≥ 3 immune-related adverse events (irAEs) in only 6

out of 70 patients (8.6%). Among 25 patients with paired pre-

treatment and post-treatment CD4+ cell counts, the cell counts
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increased. Objective response rate (RR) among patients with

NSCLC was 30%. Similarly, data retrospectively collected from the

French CANCERHIV database on 23 PLWHI treated with ICIs for

lung cancer (n=21), melanoma (n=1) or head and neck cancer (n=1)

reported only two grade 3 irAEs (6). All patients were on

antiretroviral therapy (ART) when started ICIs. HIV viral load was

undetectable for all the 13 patients with available data about HIV

viremia, and only one patient experienced a positive HIV viral load

but this occurred after antiretroviral therapy (ART) interruption.

CD4+ cell counts had no major changes during treatment with ICIs.

In this study, RR among NSCLC was 18%.

More recently, prospective phase 1 and 2 clinical trials also

reported data on safety and activity of ICIs in PLWHI with

NSCLC. A phase 1 study assessed safety of pembrolizumab as

single agent among 30 patients with advanced cancer and HIV

infection receiving ART, with a viral load of < 200 copies/mL, and

a CD4+ cell count > 100/ml (7). Toxicity profile was acceptable with

grade 3 irAEs reported in 6 (20%) patients, no meaningful variations

in viral load or need for change of ART. In this study, only one patient

with NSCLC was enrolled, obtaining a sustained complete response.

A phase 2 study with durvalumab for the treatment of solid tumors in

PLWHI enrolled 20 patients, 14 of them with NSCLC (8). According

to inclusion criteria, all the patients had to be on ART with

undetectable viral load, regardless of their CD4+ T-cell count. No

grade ≥ 3 irAEs were observed. CD4+ and CD8+ T-cell remained

stable throughout the study, with no significant increase in viral load.

Four of 16 response-evaluable patients (25%) had a partial response,

and all the responders were NSCLC patients. Interestingly, no

correlation of clinical benefit with basal CD4+ or CD8+ T-cell

counts was found. Another phase 2 study evaluated nivolumab in

16 PLWHI with NSCLC, with viral load of <200 copies/mL, and no

restriction in terms of CD4+ T-cell count (9). Two patients achieved

partial response (12.5%), with a disease control rate of 62.5%. Adverse

events were generally mild-moderate, with only one case of severe

skin toxicity. HIV viral load was stable during treatment, whereas an

increase in proliferating CD8+ and CD4+ T-cells was observed after 3

nivolumab cycles in a subgroup of 9 patients.

Taken together, data from retrospective studies and prospective

phase 1 and 2 clinical trials reported meaningful activity with an

acceptable toxicity profile and no significant risk of viral flare among

patients with NSCLC and virologically controlled HIV infection

treated with single-agent ICIs. However, data about activity and

safety of ICIs plus chemotherapy combinations in this special

population are still lacking.

We described a patient with metastatic NSCLC and concurrent

HIV infection with undetectable viral load, treated with

pembrolizumab, carboplatin and pemetrexed, that achieved a

meaningful and durable response, without clinically meaningful

TRAEs or HIV flares. This report suggests that chemo-

immunotherapy may be active and safe for selected HIV-positive

patients with metastatic NSCLC receiving ART with undetectable

viral load. Thus, PLWHI with NSCLC should be not excluded from

chemo-immunotherapy based only on their viral infection. Data from

prospective clinical trials and/or observational registries could

contribute to further evaluate chemo-immunotherapy in this special

population. At this regard, new clinical trials with ICIs in NSCLC

allow the enrollment of patients with HIV infection. For example,
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phase 3 randomized clinical trials with cemiplimab alone or in

combination with chemotherapy for advanced NSCLC did include

patients with controlled HIV infection, but results in the HIV-positive

population have not been reported yet (10, 11).
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FIGURE 1

Tumor assessment at baseline and after 4 cycles of pembrolizumab/carboplatin/pemetrexed. The figure shows chest X-ray before (A) and after (B) treatment,
and chest CT scan before (C, E) and after (D, F) treatment. As compared with baseline, tumor assessment after 4 cycles revealed a deep response of the
primary tumor in the upper right pulmonary lobe, and a reduction of para-tracheal and pre-vascular mediastinal pathologic lymph nodes.
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Cemiplimab monotherapy for first-line treatment of advanced non-small-cell lung cancer
with PD-L1 of at least 50%: a multicentre, open-label, global, phase 3, randomized,
controlled trial. Lancet (2021) 397:592–604. doi: 10.1016/S0140-6736(21)00228-2

11. Gogishvili M, Melkadze T, Makharadze T, Giorgadze D, Dvorkin M, Penkov K,
et al. Cemiplimab plus chemotherapy versus chemotherapy alone in non-small cell lung
cancer: a randomized, controlled, double-blind phase 3 trial. Nat Med (2022) 28:2374–80.
doi: 10.1038/s41591-022-01977-y
frontiersin.org

https://doi.org/10.1056/NEJMoa1810865
https://doi.org/10.1056/NEJMoa1801005
https://doi.org/10.1056/NEJMoa1917346
https://doi.org/10.1038/s41598-021-86081-w
https://doi.org/10.1038/s41598-021-86081-w
https://doi.org/10.1001/jamaoncol.2018.6737
https://doi.org/10.1097/QAD.0000000000002298
https://doi.org/10.1001/jamaoncol.2019.2244
https://doi.org/10.1001/jamaoncol.2020.0465
https://doi.org/10.1016/j.lungcan.2021.05.031
https://doi.org/10.1016/S0140-6736(21)00228-2
https://doi.org/10.1038/s41591-022-01977-y
https://doi.org/10.3389/fonc.2023.1053497
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Chemo-immunotherapy for metastatic non-squamous NSCLC in a patient with HIV infection: A case report
	Introduction
	Case presentation
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


