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 2 

Clinical Question Box 21 

In adults with solid tumours and chemotherapy-induced thrombocytopenia, should thrombopoietin 22 

receptor agonists be used to reduce chemotherapy disruption and platelet transfusion requirements? 23 

In adults with solid tumours and chemotherapy-induced thrombocytopenia, thrombopoietin 24 

receptor agonists may reduce chemotherapy delays or dose reductions, with moderate-certainty 25 

evidence for romiplostim and eltrombopag compared with placebo. Evidence for hetrombopag, 26 

avatrombopag, platelet transfusion outcomes, and safety remains less certain because of the limited 27 

number of trials and their clinical heterogeneity. Thrombopoietin receptor agonists should be 28 

considered for selected patients whose thrombocytopenia disrupts planned rather than being used 29 

routinely. 30 

  31 
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Abstract 32 

Background: Chemotherapy-induced thrombocytopenia (CIT) can lead to chemotherapy delays, 33 

dose reductions, and the need for platelet transfusions. However, comparative evidence for 34 

thrombopoietin receptor agonists (TPO-RAs) is limited. 35 

Methods: This study comprised a systematic review and a frequentist random-effects network 36 

meta-analysis of randomised trials evaluating avatrombopag, eltrombopag, hetrombopag, or 37 

romiplostim in adults with solid tumours who had or were at risk of CIT. Searches were conducted 38 

in PubMed, Embase, the Cochrane Library, Web of Science, and conference proceedings from 39 

inception to May 25, 2026. The primary outcome was chemotherapy delay or dose reduction; 40 

secondary outcomes included platelet transfusion, overall and serious adverse events, and 41 

thrombocytopenia. Risk ratios (RRs) with 95% confidence intervals (CIs) were estimated. 42 

Results: Six trials involving 534 participants were included. Compared with placebo, the risk of 43 

chemotherapy delay or dose reduction was significantly lower with romiplostim (RR, 0.26; 95% 44 

CI, 0.13–0.51), eltrombopag (RR, 0.57; 95% CI, 0.39–0.82), and hetrombopag (RR, 0.53; 95% CI, 45 

0.32–0.88), but not with avatrombopag (RR, 0.92; 95% CI, 0.46–1.84). The risk of platelet 46 

transfusion was also significantly lower with romiplostim (RR, 0.12; 95% CI, 0.04–0.40) and 47 

hetrombopag (RR, 0.29; 95% CI, 0.13–0.68). No statistically significant between-agent 48 

differences were observed in the risk of overall adverse events. However, romiplostim was 49 

associated with an increased risk of serious adverse events compared with placebo (RR, 4.00; 95% 50 

CI, 1.23–12.50).  51 

Conclusions: Selected TPO-RAs may reduce CIT-related chemotherapy modifications and 52 

platelet-transfusion requirements. Romiplostim showed the most consistently favourable efficacy 53 

estimates but was associated with an increased risk of serious adverse events. However, the small 54 
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and heterogeneous network and the absence of closed loops preclude firm conclusions regarding 55 

comparative efficacy and safety. Larger head-to-head trials are needed. 56 

Keywords: chemotherapy-induced thrombocytopenia, thrombopoietin receptor agonist, 57 

romiplostim, eltrombopag, avatrombopag, network meta-analysis 58 
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Introduction 60 

Chemotherapy-induced thrombocytopenia (CIT), commonly defined as a platelet count <100 × 61 

10⁹/L, is a frequent complication of myelosuppressive anticancer therapy and represents a 62 

substantial burden in routine oncology practice.1 CIT risk varies according to tumour type, 63 

chemotherapy regimen and intensity, baseline platelet count, bone marrow reserve, prior cytotoxic 64 

exposure, and concomitant myelosuppressive therapies.2 In a US Flatiron Health real-world cohort 65 

of 15,521 adults with solid tumours, the 3-month incidence of thrombocytopenia, as defined by 66 

the National Cancer Institute Common Terminology Criteria for Adverse Events, was 13%, 67 

including grade 3 and grade 4 events in 4% and 2% of patients, respectively.3,4 In a corresponding 68 

cohort of patients with haematologic malignancies, the 3-month incidence of thrombocytopenia 69 

was 28%, with grade 3 and grade 4 events occurring in 16% and 12% of patients, respectively.4  70 

CIT may manifest as a transient nadir, typically occurring approximately 10–14 days after 71 

chemotherapy administration, or as persistent thrombocytopenia from which patients do not 72 

recover sufficiently before the next scheduled cycle.5 Persistent platelet counts below 73 

approximately 70 × 10⁹/L may preclude the timely administration of subsequent chemotherapy 74 

and are particularly relevant to treatment delivery.6 Recurrent or persistent CIT may therefore 75 

compromise planned anticancer therapy through treatment delays, dose reductions, or regimen 76 

modifications, potentially reducing relative dose intensity. Although the effect of preserving dose 77 

intensity on cancer outcomes in this setting remains incompletely established, avoiding 78 

unnecessary disruption of effective systemic therapy is a clinically important objective.7 79 

The effects of CIT extend beyond chemotherapy modification. In a Danish cohort, 80 

thrombocytopenia was associated with increased bleeding-related hospitalisation and an almost 81 

seven-fold higher rate of transfusion among patients with solid tumours.8 Platelet transfusion 82 
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provides short-term haemostatic support for severe thrombocytopenia, active bleeding, or selected 83 

prophylactic indications; however, it does not restore endogenous platelet production and is not 84 

generally used solely to maintain platelet counts for uninterrupted full-dose chemotherapy.9 85 

Accordingly, current management remains largely supportive, often requiring chemotherapy 86 

interruption, delay, or dose reduction when platelet recovery is inadequate before a planned 87 

treatment cycle.10 88 

Thrombopoietin receptor agonists (TPO-RAs) represent a pharmacologic approach to stimulate 89 

platelet production and potentially facilitate the continuation of systemic anticancer therapy.11 90 

Their role may be particularly relevant for secondary prophylaxis among patients with prior CIT 91 

or persistent thrombocytopenia after chemotherapy, whereas evidence supporting routine primary 92 

prophylaxis remains less consistent.12 Romiplostim is a subcutaneously administered peptide 93 

TPO-RA, whereas avatrombopag, eltrombopag, and hetrombopag are orally administered small-94 

molecule agonists.13 Despite sharing the same therapeutic target, these agents differ in their routes 95 

of administration, pharmacokinetic properties, dosing strategies, and potential interactions with 96 

concomitant therapies, which may be clinically relevant during cyclic chemotherapy. 97 

Experience with TPO-RAs has also accumulated in haematologic malignancies, particularly for 98 

persistent thrombocytopenia after haematopoietic stem cell transplantation. Eltrombopag and other 99 

TPO-RAs have shown platelet responses in clinical studies, although evidence remains limited and 100 

is largely based on small or non-randomised cohorts.14,15 Because post-transplant 101 

thrombocytopenia has mechanisms distinct from chemotherapy-induced thrombocytopenia, these 102 

findings cannot be directly extrapolated to patients with solid tumours, in whom comparative 103 

randomised evidence remains scarce. 104 
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Randomised evidence on TPO-RAs for CIT remains limited and heterogeneous, with substantial 105 

variation in patient populations, chemotherapy regimens, platelet thresholds, treatment settings, 106 

and outcome definitions. In the absence of direct head-to-head randomised comparisons, this 107 

network meta-analysis aimed to compare the relative efficacy and safety of TPO-RAs adults with 108 

CIT or at risk of developing it. Relative treatment rankings were also estimated while accounting 109 

for uncertainty arising from the limited number of trials and the sparse evidence network. 110 

111 
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Methods 112 

Reporting and registration 113 

This systematic review and network meta-analysis were conducted in accordance with the 114 

PRISMA extension statement for network meta-analyses.16 The protocol was prospectively 115 

registered in the Open Science Framework (DOI: 10.17605/OSF.IO/EWRCB).17 Ethics approval 116 

and informed consent were not required because the review used published aggregate data and did 117 

not involve identifiable individual participant data. 118 

Eligibility criteria 119 

Studies were eligible for the review and network meta-analysis if they (1) were randomised 120 

controlled trials enrolling adults with solid tumours or haematologic malignancies who had or were 121 

at risk of CIT; (2) evaluated any TPO-RA, administered alone or alongside standard supportive 122 

care, and compared it with placebo, standard care, observation, or another TPO-RA; and (3) 123 

reported at least one prespecified efficacy or safety outcome. 124 

Studies were excluded if thrombocytopenia was primarily attributable to causes other than 125 

chemotherapy, including immune thrombocytopenia, aplastic anaemia, or post-haematopoietic 126 

stem cell transplantation thrombocytopenia. Non-randomised studies, including single-arm 127 

observational studies, as well as preclinical studies, reviews, editorials, and case reports, were also 128 

excluded, as were studies without extractable data for prespecified outcomes. 129 

Information sources and study selection 130 

The PubMed, Embase, Cochrane Library, and Web of Science databases and major haematology 131 

and oncology conference proceedings were searched for relevant reports from inception to May 132 

25, 2026. The search strategy combined terms related to CIT, thrombocytopenia, romiplostim, 133 
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eltrombopag, avatrombopag, hetrombopag, and randomised controlled trials. Database-specific 134 

search strategies and the numbers of records retrieved are provided in Table S1. Two reviewers 135 

(Y. Z. and T. M.) independently screened titles and abstracts, assessed full-text articles for 136 

eligibility, and resolved disagreements through discussion or consultation with a third reviewer 137 

(Y. G.). Reference lists of the included studies and relevant reviews were also screened to identify 138 

additional eligible reports. 139 

Data extraction and outcomes 140 

Two reviewers independently extracted data on study design, country or region, cancer type, 141 

chemotherapy regimen, intervention and comparator characteristics, follow-up duration, 142 

participant characteristics, and outcome measures. Any discrepancies were resolved through 143 

discussion. For multi-arm trials, shared comparator groups were handled appropriately to avoid 144 

double-counting. 145 

The primary outcome was chemotherapy delay or dose reduction attributable to CIT, according to 146 

each trial’s definition. Secondary outcomes included platelet transfusion, any adverse event, 147 

serious adverse event, and thrombocytopenia. When outcome definitions differed across studies, 148 

the original trial-level definitions were retained, and potential clinical heterogeneity was 149 

considered when interpreting pooled estimates. 150 

Risk of bias and certainty of evidence 151 

Two reviewers independently assessed risk of bias using the revised Cochrane Risk of Bias 2 tool 152 

for randomised trials across the domains of bias arising from the randomisation process, deviations 153 

from intended interventions, missing outcome data, measurement of outcomes, and selection of 154 

the reported result.18 Disagreements were resolved through discussion or consultation with a third 155 

reviewer. The certainty of evidence for the network estimates was assessed using the CINeMA 156 
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framework across six domains: within-study bias, reporting bias, indirectness, imprecision, 157 

heterogeneity, and incoherence.19 158 

Statistical analysis 159 

A frequentist random-effects network meta-analysis of binary outcomes was performed in R 160 

version 4.6.0 (R Foundation for Statistical Computing, Vienna, Austria) using the meta and 161 

netmeta packages, with results expressed as risk ratios (RRs) and 95% confidence intervals (CIs).20 162 

Placebo and observation were retained as separate network nodes because they represented distinct 163 

management strategies and trial contexts. For all undesirable outcomes—including chemotherapy 164 

delay or dose reduction, platelet transfusion, adverse events, serious adverse events, and 165 

thrombocytopenia—an RR below 1.0 indicated a lower risk for the treatment listed in the 166 

corresponding row. Heterogeneity was assessed using the estimated between-study variance (τ²) 167 

and the I² statistic. These measures were interpreted in conjunction with the magnitude and 168 

direction of effects, the precision of estimates, and clinical and methodological diversity.21 Global 169 

and local inconsistency were assessed through design-by-treatment interaction and node-splitting 170 

approaches, respectively, when estimable. Ranking probabilities and P-scores were calculated as 171 

descriptive measures of the relative treatment hierarchy and were not interpreted as definitive 172 

evidence of treatment superiority.22 Small-study effects were explored using comparison-adjusted 173 

funnel plots and Egger-type tests when at least 10 studies were available, recognising that these 174 

assessments are unreliable in sparse networks.23 175 

  176 
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Results 177 

Study characteristics and network structure 178 

A total of 1,571 records were identified through the PubMed (n = 709), Embase (n = 605), 179 

Cochrane CENTRAL (n = 144), and Web of Science (n = 113) databases. After removal of 79 180 

duplicate records, 1,492 records underwent title and abstract screening. After screening, 119 full-181 

text reports were assessed for eligibility. Of these, 113 were excluded because they were review 182 

articles (n = 34) or evaluated herbal interventions (n = 27), granulocyte colony-stimulating factor 183 

interventions (n = 17), interleukin-3 interventions (n = 15), interleukin-6 interventions (n = 13), or 184 

other ineligible interventions (n = 7) (Figure S1). Finally, six reports representing six randomised 185 

controlled trials and involving 534 participants were included in the systematic review and network 186 

meta-analysis (Table 1).24-29 187 

The six phase II–III trials evaluated avatrombopag, dose-adjusted romiplostim, hetrombopag, and 188 

eltrombopag in patients with diverse solid tumours receiving heterogeneous myelosuppressive 189 

chemotherapy regimens. Five trials used placebo as the comparator, while one phase II 190 

romiplostim trial used observation as the comparator. Participant ages ranged from 50 to 67 years, 191 

and the proportion of male participants ranged from 34.8% to 64.3% among the studies reporting 192 

this variable. Follow-up ranged from two chemotherapy cycles (8 weeks) to a median of 17.4 193 

months. The networks were primarily connected through placebo, with observation providing an 194 

additional comparator for romiplostim. Study populations, chemotherapy regimens, and the timing 195 

of TPO-RA administration varied across trials. 196 

Chemotherapy delay or dose reduction 197 

The chemotherapy-delay or dose-reduction network is shown in Figure 1A. In direct comparisons, 198 

romiplostim was associated with a lower risk of chemotherapy delay or dose reduction compared 199 
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with placebo (RR, 0.26; 95% CI, 0.13–0.51) (Figure 2A). Eltrombopag (RR, 0.57; 95% CI, 0.39–200 

0.82) and hetrombopag (RR, 0.53; 95% CI, 0.32–0.88) also favoured active treatment, whereas 201 

avatrombopag showed no clear difference from placebo (RR, 0.92; 95% CI, 0.46–1.84). In the 202 

network meta-analysis, romiplostim was favoured over eltrombopag (RR, 0.45; 95% CI, 0.21–203 

0.99) and avatrombopag (RR, 0.24; 95% CI, 0.09–0.63), while the comparison with hetrombopag 204 

was imprecise (RR, 0.49; 95% CI, 0.21–1.14) (Table 2). Ranking analyses placed romiplostim 205 

among the most favourable treatments for this outcome (Figure 3A). 206 

Platelet transfusion 207 

The platelet-transfusion network is shown in Figure 1B. In direct comparisons, romiplostim (RR, 208 

0.12; 95% CI, 0.04–0.40) and hetrombopag (RR, 0.29; 95% CI, 0.13–0.68) were associated with 209 

lower platelet-transfusion requirements compared with placebo (Figure 2B). Although the effect 210 

estimate for avatrombopag was below the null, the CI was wide (RR, 0.77; 95% CI, 0.22–2.74), 211 

and eltrombopag showed no clear difference from placebo (RR, 0.99; 95% CI, 0.39–2.53). In the 212 

network meta-analysis, romiplostim was favoured over eltrombopag (RR, 0.12; 95% CI, 0.03–213 

0.55) and avatrombopag (RR, 0.09; 95% CI, 0.02–0.53), while the comparison with hetrombopag 214 

was imprecise (RR, 0.41; 95% CI, 0.09–1.78) (Table 2). Ranking analyses placed romiplostim 215 

among the most favourable treatments for this outcome (Figure 3B). 216 

Overall adverse events 217 

The overall adverse-event network is shown in Figure 1C. With the exception of romiplostim, no 218 

active treatment was associated with a clear increase in the incidence of overall adverse events 219 

compared with placebo. Estimates were close to the null for avatrombopag (RR, 0.96; 95% CI, 220 

0.72–1.28), hetrombopag (RR, 1.00; 95% CI, 0.76–1.30), and eltrombopag (RR, 1.01; 95% CI, 221 

0.83–1.23), while romiplostim was associated with a higher risk of overall adverse events (RR, 222 
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1.45; 95% CI, 1.04–2.03) (Figure 2C). The RRs for avatrombopag, hetrombopag, and eltrombopag 223 

versus romiplostim were 0.66 (95% CI, 0.43–1.03), 0.69 (95% CI, 0.45–1.05), and 0.70 (95% CI, 224 

0.47–1.03), respectively, with no statistically significant differences between treatments (Table 2). 225 

Ranking analyses placed avatrombopag among the most favourable treatments for this outcome 226 

(Figure 3C). 227 

Serious adverse events 228 

The serious adverse-event network was identical to the overall adverse-event network (Figure 1C). 229 

In direct comparisons, romiplostim was associated with a significantly higher risk of serious 230 

adverse events than with placebo (RR, 3.94; 95% CI, 1.24–12.55) (Figure 2D). Estimates for 231 

avatrombopag (RR, 0.91; 95% CI, 0.42–1.98), eltrombopag (RR, 0.63; 95% CI, 0.37–1.07), and 232 

hetrombopag (RR, 0.37; 95% CI, 0.04–3.35) were imprecise and showed no clear differences from 233 

placebo. In the network meta-analysis, compared with romiplostim, eltrombopag (RR, 6.25; 95% 234 

CI, 1.75–25.00) and avatrombopag (RR, 4.35; 95% CI, 1.08–16.67) were associated with 235 

significantly better outcomes, whereas the estimate for hetrombopag was imprecise (RR, 11.11; 236 

95% CI, 0.88–100.00) (Table 2). Ranking analyses placed hetrombopag among the most 237 

favourable treatments for this outcome (Figure 3D). 238 

Thrombocytopenia 239 

The thrombocytopenia network is shown in Figure 1B. In direct comparisons, neither 240 

avatrombopag (RR, 0.56; 95% CI, 0.30–1.07) nor romiplostim (RR, 1.03; 95% CI, 0.54–1.96) 241 

showed a clear difference from placebo (Figure S2). In the network meta-analysis, the estimated 242 

RRs for avatrombopag, romiplostim, and eltrombopag versus hetrombopag were 0.17 (95% CI, 243 

0.01–4.27), 0.30 (95% CI, 0.01–7.80), and 0.48 (95% CI, 0.02–13.00), respectively. However, all 244 

estimates were highly imprecise, and none of the between-treatment differences reached statistical 245 
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significance. Ranking analyses placed avatrombopag among the most favourable treatments for 246 

this outcome (Figure S3). 247 

Certainty of evidence 248 

Across outcomes, the networks were sparse, contained no closed loops, and included only one 249 

study for each direct comparison. Consequently, heterogeneity statistics (τ² and I²) and local or 250 

global inconsistency could not be assessed. Small-study effects and publication bias were not 251 

formally assessed because fewer than 10 studies were available. Risk of bias was assessed using 252 

the RoB 2 tool (Figure S3). One trial was judged to be at low overall risk of bias, whereas the 253 

remaining five trials raised some concerns, most commonly in the domains of outcome 254 

measurement, the randomisation process, and selection of the reported result. 255 

For direct comparisons of TPO-RAs versus placebo, the certainty of evidence ranged from 256 

moderate to very low. Moderate-certainty evidence supported reduced chemotherapy delay or dose 257 

reduction with romiplostim and eltrombopag, while certainty for other outcomes was lower 258 

because of within-study bias, imprecision, and sparse event data (Table S3). Certainty for indirect 259 

comparisons among active agents was generally very low because of indirectness and substantial 260 

imprecision in sparse placebo- or observation-based networks (Table S4). 261 

  262 
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Discussion 263 

This frequentist network meta-analysis synthesised randomised trials and compared TPO-RAs 264 

across key outcomes in the absence of direct head-to-head evidence. Romiplostim yielded the most 265 

consistently favourable point estimates for reducing chemotherapy delays or dose reductions and 266 

platelet-transfusion requirements, but may be associated with an increased risk of serious adverse 267 

events. Eltrombopag and hetrombopag were also associated with lower risks of chemotherapy 268 

delay or dose reduction than placebo. With the exception of romiplostim, no active treatment 269 

showed a clear increase in the incidence of overall adverse events, although safety estimates were 270 

imprecise. By jointly evaluating chemotherapy modification, platelet transfusion, and safety 271 

outcomes, this analysis extends the evidence from individual placebo-controlled trials. Selected 272 

TPO-RAs may reduce disruption of anticancer treatment and platelet-transfusion requirements in 273 

patients with CIT. However, the limited size and connectivity of the network, together with 274 

variation in trial populations and intervention strategies, preclude a definitive ranking of individual 275 

agents. 276 

Maintaining planned chemotherapy intensity is important because CIT may necessitate treatment 277 

delays, dose reductions, or regimen modifications even without clinically apparent bleeding.30 In 278 

this network, romiplostim demonstrated the most consistent association with fewer chemotherapy 279 

modifications, including favourable indirect estimates versus eltrombopag and avatrombopag. 280 

Romiplostim and hetrombopag were also associated with fewer platelet transfusions. These effects 281 

may help preserve chemotherapy delivery and reduce reliance on platelet transfusions, which 282 

provide only temporary haematological support and may be associated with increased healthcare 283 

use, alloimmunisation, and platelet refractoriness.31 However, these findings should be interpreted 284 

cautiously because decisions regarding chemotherapy modification and platelet transfusion are 285 



 

 16 

influenced not only by platelet count but also by the chemotherapy regimen, tumour status, non-286 

haematological toxicity, bleeding risk, clinician judgement, and local practice.32 Follow-up 287 

duration, cumulative chemotherapy exposure, treatment discontinuation, and adverse-event 288 

ascertainment also differed across trials. Additionally, the available studies were insufficiently 289 

powered to exclude uncommon but clinically important harms, particularly thromboembolic 290 

events.  291 

Potential drug–drug interactions should be considered when TPO-RAs are combined with 292 

anticancer therapy. Avatrombopag is metabolised by CYP2C9 and CYP3A, whereas eltrombopag 293 

inhibits OATP1B1 and BCRP; consequently, concomitant medications affecting these pathways 294 

may alter drug exposure.33,34 In patients receiving tyrosine kinase inhibitors (TKI)-containing 295 

regimens, careful medication review and monitoring are warranted, although direct evidence 296 

regarding TPO-RA/TKI combinations remains limited. Common adverse effects include 297 

headache, fatigue, nausea, diarrhoea, hepatic enzyme elevations, thrombocytosis, and 298 

thromboembolic events.35,36 However, no chemotherapy-specific strategy of empirical TPO-RA 299 

dose reduction has been established, and dose modification should be individualised according to 300 

concomitant medications, platelet response, hepatic function, and treatment-related toxicity. Cost 301 

and accessibility are additional considerations. TPO-RAs may impose a substantial financial 302 

burden and may be unavailable or inadequately reimbursed in resource-limited settings.37 303 

Although these agents may reduce platelet transfusions and chemotherapy disruption, evidence 304 

regarding the cost-effectiveness of thrombopoietic agents specifically for CIT remains limited.38 305 

Treatment decisions should therefore consider the anticipated clinical benefit, treatment duration, 306 

local availability, and reimbursement. 307 
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Beyond these differences in follow-up and safety assessment, heterogeneity in treatment intent, 308 

baseline CIT status, eligibility criteria, and outcome definitions further limited the comparability 309 

of the included trials. The romiplostim and hetrombopag studies enrolled patients with persistent 310 

or treatment-delaying CIT at randomisation. The avatrombopag trial required qualifying severe 311 

CIT during the preceding chemotherapy cycle, defined as two platelet counts below 50 × 10⁹/L 312 

measured at least 24 hours apart.24 The eltrombopag studies included both treatment-oriented and 313 

preventive populations, while the Kellum study evaluated an early preventive strategy among 314 

patients without established CIT at baseline. The correction of persistent CIT and the prevention 315 

of recurrent thrombocytopenia address distinct clinical objectives and may yield different apparent 316 

treatment effects. Consequently, pooled estimates, particularly those for trial-defined 317 

thrombocytopenia, should be interpreted as reflecting related but non-identical clinical constructs 318 

rather than a uniform measure of CIT severity. This variation is also relevant to the transitivity 319 

assumption underlying indirect comparisons in the network. Accordingly, potential violations of 320 

the transitivity assumption cannot be excluded, and indirect comparisons among active agents 321 

should be interpreted with substantial caution. 322 

The applicability of these findings to contemporary systemic therapy also warrants consideration. 323 

Most included trials enrolled patients receiving conventional cytotoxic chemotherapy, whereas 324 

current clinical practice increasingly incorporates TKIs, immune checkpoint inhibitors (ICIs), and 325 

combination regimens.39 Thrombocytopenia during TKI therapy may arise from agent-specific 326 

marrow suppression, platelet effects, concomitant cytotoxic therapy, bone marrow involvement, 327 

or cancer-related factors.40 In contrast, ICI-associated thrombocytopenia may be immune-328 

mediated and may require diagnostic assessment and treatment strategies distinct from those used 329 

for conventional CIT.41 Therefore, the current findings should not be extrapolated directly to 330 
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thrombocytopenia during TKI or ICI monotherapy. In patients receiving chemotherapy combined 331 

with ICIs or targeted therapies, TPO-RAs may remain relevant when thrombocytopenia is 332 

predominantly caused by chemotherapy. Future trials evaluating chemoimmunotherapy and 333 

targeted therapy-containing regimens must report the presumed mechanism of thrombocytopenia, 334 

concomitant treatment exposure, and thromboembolic outcomes in a standardised manner. 335 

Several limitations of the current review should be acknowledged. First, the evidence base was 336 

small with most direct comparisons informed by a single trial and with no closed loops, precluding 337 

formal assessment of heterogeneity and inconsistency. Second, clinical heterogeneity across 338 

cancer populations, chemotherapy regimens, follow-up periods, and TPO-RA strategies may have 339 

limited cross-trial comparability. Third, the absence of standardised CIT definitions, including 340 

inconsistent platelet thresholds and outcome definitions, may have caused outcome 341 

misclassification and reduced comparability. Fourth, five of the six trials raised some concerns 342 

regarding risk of bias, and publication bias could not be reliably assessed. Larger head-to-head 343 

trials using standardised CIT criteria, clinically relevant chemotherapy-delivery endpoints, and 344 

systematic monitoring of thromboembolic events are needed. 345 

  346 
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Conclusion 347 

In this network meta-analysis, selected TPO-RAs were associated with fewer chemotherapy 348 

modifications and, for some agents, lower platelet-transfusion requirements in patients with CIT. 349 

Romiplostim showed the most consistently favourable efficacy estimates. However, comparisons 350 

with other active agents were based on indirect evidence of very low certainty, and between-agent 351 

differences in overall adverse-event risk were not statistically significant. Larger head-to-head 352 

randomised trials are needed to define the optimal role of TPO-RAs in contemporary cancer care. 353 

  354 
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 492 

Table 1. Characteristics of the included randomised controlled trials. 493 

Study Phase Chemotherapy 
regimen 

Cancer 
population Intervention Comparator n, 

intervention 
n, 

comparator 
Age, 

intervention 
Age, 

comparator 
Male sex, 

intervention 
Male sex, 

comparator Follow-up 

Al-
Samkari 
et al. 
(2022) 

Phase 
III 

Gemcitabine, 
fluorouracil, 
carboplatin, 
cisplatin, 
anthracyclines or 
alkylating agents 

Ovarian, 
bladder, or 
lung cancer 

Avatrombopag 
60 mg 

Placebo 82 40 61.0 ± 10.1 
years 

60.8 ± 10.4 
years 

39/82 
(47.6%) 

18/40 
(45.0%) 

Median, 31 
days (IQR, 
22–61) 

Al-
Samkari 
et al. 
(2026) 

Phase 
III 

Oxaliplatin-based 
chemotherapy 

Gastrointestinal 
cancers 

Dose-adjusted 
romiplostim 

Placebo 109 56 64 years 
(range, 34–
84) 

62 years 
(range, 35–
81) 

63/109 
(57.8%) 

36/56 
(64.3%) 

Median, 17.4 
months 
(range, 0.3–
61.4) 

Qin et 
al. 
(2024) 

Phase 
II 

Gemcitabine plus 
carboplatin 

Solid tumours Hetrombopag 
7.5 mg 

Placebo 28 31 58 years 
(range, 38–
74) 

58 years 
(range, 36–
72) 

13/28 
(46.4%) 

18/31 
(58.1%) 

Two 
chemotherapy 
cycles 

Soff et 
al. 
(2019) 

Phase 
II 

Nucleoside 
analogues, 
carboplatin or 
cisplatin, 
anthracyclines, 
alkylating agents, or 
other cytotoxic 
chemotherapy 

Solid tumours Dose-adjusted 
romiplostim 

Observation 15 8 50 years 
(range, 30–
76) 

67 years 
(range, 46–
77) 

NR NR 

Eight weeks 
or two 
chemotherapy 
cycles 

Winer 
et al. 
(2017) 

Phase 
II 

Gemcitabine plus 
platinum, or 
gemcitabine 
monotherapy 

Solid tumours Eltrombopag 
100 mg 

Placebo 52 23 64.5 ± 5.1 
years 

65.3 ± 5.0 
years 

29/52 
(55.8%) NR 

Up to six 
chemotherapy 
cycles 

Kellum 
et al. 
(2010) 

Phase 
II 

Carboplatin plus 
paclitaxel 

Solid tumours Eltrombopag 
100 mg 

Placebo 44 46 58.5 years 
(range, 35–
75) 

58.0 years 
(range, 23–
73) 

23/44 
(52.3%) 

16/46 
(34.8%) 

Up to eight 
chemotherapy 
cycles 
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Table 2. League table of relative treatment effects from the network meta-analysis. 495 

Chemotherapy delay or dose reduction 

Romiplostim — — 0.26 (0.13–0.51) — 0.08 (0.01–0.52) 

0.49 (0.21–1.14) Hetrombopag — 0.53 (0.32–0.88) — — 

0.45 (0.21–0.99) 0.94 (0.50–1.76) Eltrombopag 0.57 (0.39–0.82) — — 

0.26 (0.13–0.51) 0.53 (0.32–0.88) 0.57 (0.39–0.82) Placebo 0.92 (0.46–1.84) — 

0.24 (0.09–0.63) 0.49 (0.21–1.15) 0.52 (0.24–1.14) 0.92 (0.46–1.84) Avatrombopag — 

0.08 (0.01–0.52) 0.16 (0.02–1.27) 0.17 (0.02–1.32) 0.30 (0.04–2.26) 0.32 (0.04–2.75) Observation 

Platelet transfusion 

Romiplostim — 0.11 (0.01–2.03) — 0.12 (0.04–0.40) — 

0.41 (0.09–1.78) Hetrombopag — — 0.29 (0.13–0.68) — 

0.11 (0.01–2.03) 0.27 (0.01–7.10) Observation — — — 

0.12 (0.03–0.55) 0.29 (0.08–1.03) 1.09 (0.04–29.44) Eltrombopag 0.99 (0.39–2.53) — 

0.12 (0.04–0.40) 0.29 (0.13–0.68) 1.08 (0.05–25.50) 0.99 (0.39–2.53) Placebo 0.77 (0.22–2.74) 

0.09 (0.02–0.53) 0.22 (0.05–1.03) 0.83 (0.03–25.08) 0.76 (0.16–3.70) 0.77 (0.22–2.74) Avatrombopag 

Overall adverse events 

Avatrombopag — 0.96 (0.72–1.28) — — 

0.97 (0.65–1.43) Hetrombopag 1.00 (0.76–1.30) — — 

0.96 (0.72–1.28) 1.00 (0.76–1.30) Placebo 0.99 (0.82–1.20) 0.69 (0.49–0.96) 

0.95 (0.68–1.34) 0.99 (0.71–1.37) 0.99 (0.82–1.20) Eltrombopag — 

0.66 (0.43–1.03) 0.69 (0.45–1.05) 0.69 (0.49–0.96) 0.70 (0.47–1.03) Romiplostim 

Serious adverse events 

Hetrombopag — — 0.37 (0.04–3.35) — 

0.58 (0.06–5.65) Eltrombopag — 0.63 (0.37–1.07) — 

0.40 (0.04–4.17) 0.69 (0.27–1.76) Avatrombopag 0.91 (0.42–1.98) — 

0.37 (0.04–3.35) 0.63 (0.37–1.07) 0.91 (0.42–1.98) Placebo 0.25 (0.08–0.81) 

0.09 (0.01–1.13) 0.16 (0.04–0.57) 0.23 (0.06–0.93) 0.25 (0.08–0.81) Romiplostim 
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Figure 1. Network plots of treatment comparisons for each outcome. 497 
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Figure 2. Direct-comparison estimates for each thrombopoietin receptor agonist versus placebo. 500 
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Figure 3. Treatment rankings based on P-scores for each outcome. 503 
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Figure Legends 508 

Figure 1. Network plots of treatment comparisons for each outcome. 509 

(A) The chemotherapy-delay or dose-reduction network; (B) The platelet-transfusion network; (C) 510 
The overall adverse-event network. 511 

 512 

Figure 2. Direct-comparison estimates for each thrombopoietin receptor agonist versus placebo 513 
across outcomes. 514 

(A) Chemotherapy-delay or dose-reduction; (B) Platelet-transfusion; (C) Overall adverse events; (D) 515 
Serious adverse events. 516 

 517 

Figure 3. Treatment rankings based on P-scores for each outcome. 518 

(A) Chemotherapy-delay or dose-reduction; (B) Platelet-transfusion; (C) Overall adverse events; (D) 519 
Serious adverse events. 520 
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