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Background
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• The association of immune checkpoint inhibitors (ICI) with chemotherapy (I-ChT) has been shown to
be more effective than chemotherapy (ChT) alone for patients with various solid tumours, thus
becoming a standard treatment option in multiple settings (1).
• It remains to be determined whether a detrimental interaction between ChT-induced myelotoxicity
(2) and ICI-immune-mediated cytopenias (3) occurs, with the potential for I-ChT to elicit a worse
hematologic toxicity profile than ChT alone.
• In this sense, the aim of this systematic review and meta-analysis is to address this question.
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Table 1 – Key features of included publications

Methods & Objectives
• The primary objective was to assess whether I-ChT compared to ChT alone increases the odds of allgrade (G) anemia, neutropenia, febrile neutropenia (FN) and thrombocytopenia.
• The secondary objective was to assess whether I-ChT compared to ChT alone increases the odds of
the same cytopenias grouped by grades (G1-2, G3-4, and G5).
• A systematic review using MEDLINE, Cochrane, and conference proceedings (manual selection of
studies presented at ASCO and ESMO annual congresses) up to 5 June 2020, with restriction to English
language, was performed in accordance with PRISMA guidelines (4).
• All randomized clinical trials comparing I-ChT vs. ChT alone in patients with solid tumors, reporting
hematologic toxicities, were selected.
• Subgroup analysis according to class of ICI (anti-PD(L)1: pembrolizumab, durvalumab, atezolizumab;
anti-CTLA4: ipilimumab), and a sensitivity analysis excluding trials with a different number of cycles
of ChT between arms were done.
• Pooled odds ratios (pOR) with 95% confidence intervals (95% CI) were calculated using random effect
models.
• Heterogeneity was assessed with the I2 test (substantial heterogeneity whenever I2≥50%).
• Publication bias was ascertained by visual inspection of funnel plots.
• All reported p-values are two-sided, with significance set at p<0.05.
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Table 2 – Pooled incidences and pooled Odds Ratio (pOR) with 95% confidence intervals
(95% CI) in the I-ChT vs. ChT alone groups and subgroups, according to major ICI classes
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Results
• Following the retrieval of 10201 studies, 19 publications (14 testing an anti-PD(L)1-based I-ChT and 5
an anti-CTLA4-based I-ChT) were included, with 5254 patients in the I-ChT group and 4316 patients in
the ChT alone group (Table 1).
• Table 2 shows the pooled incidences per I-ChT and ChT alone groups of all-G anemia, neutropenia, FN,
and thrombocytopenia.
• There was neither a significant increase in the odds of all-G anemia (pOR=1.04; 95% CI=0.90-1.21)(Fig.
A), neutropenia (pOR=1.01; 95% CI=0.87-1.16)(Fig. B), FN (pOR=1.24; 95% CI=0.97-1.58)(Fig. C), and
thrombocytopenia (pOR=1.14; 95% CI=1.00-1.30)(Fig. D)(Table 2), nor by groups of G (data not shown).
• An increment in the odds of all-G thrombocytopenia was found with anti-PD(L)1-based I-ChT vs. ChT
alone (pOR=1.18; 95% CI=1.02-1.36; p=0.03)(Fig. D).
• Results were similar in the sensitivity analysis (all-G anemia pOR: 1.12 [95% CI, 0.95-1.31]; all-G
neutropenia pOR: 1.03 [95% CI, 0.85-1.24]; all-G FN pOR: 1.20 [95% CI, 0.95-1.52]; all-G
thrombocytopenia pOR: 1.17 [95% CI, 1.00-1.38] with anti-PD(L)1 subgroup pOR: 1.21 [95% CI, 1.021.44]).
• Symmetric funnel plots of hematologic endpoints indicates a low risk of publication bias (Figs. E-H).

Conclusions
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• To our knowledge, this is the largest meta-analysis focusing on the hematologic toxicity profile of I-ChT
compared to ChT alone.
• Overall, I-ChT does not appear to increase hematologic toxicities as compared to ChT alone.
• Nonetheless, our data is suggestive of a small yet statistically significant increase of 18% to 21% in the
odds of all-G thrombocytopenia with anti-PD(L)1-based I-ChT. This finding remained even after excluding
trials with a different number of cycles of ChT between I-ChT and ChT alone arms, which could have
potentially led to unbalanced myelotoxicity rates and biased results.
• In light of this data, routine monitoring for hematologic toxicities with serial blood counts during
treatment with I-ChT for patients with solid tumours appears sufficient, albeit physicians familiarity with
ICI-induced cytopenias should be encouraged.
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