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Predictive value of ratio of red blood cell distribution width to platelet count in

clinical outcome of elderly patients with sepsis
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[ Abstract] Objective To investigate the correlation of red blood cell distribution width ( RDW) to platelet count ( PLT) ratio
(RPR) with the severity and prognosis of elderly patients with sepsis. Methods A retrospective study was performed on 174 elderly
patients with sepsis admitted to the General Hospital of Eastern Theater Command ( formerly Nanjing General Hospital of Nanjing
Military Command) from January 2019 to June 2020. The general demographic data, results of laboratory and auxiliary examinations,
clinical outcomes and other data were collected and analyzed, and the maximum RPR values within 3 d after the diagnosis of sepsis
were calculated. SPSS statistics 19. 0 was used to perform the statistical analysis. Pearson correlation was employed to analyze the
correlation of RPR with acute physiology and chronic health evaluation ( APACHE II ) score, sequential organ failure assessment
(SOFA) score, lengths of total hospital stay and ICU stay, and levels of procalcitonin and interleukin-6 (IL-6). According to their
clinical outcomes, they were grouped, and non-conditional logistic regression analysis was used to analyze the correlation of RPR with
different clinical outcomes of these patients. Receiver operating characteristic (ROC) curve was drawn to evaluate the predictive value
of RPR for mortality. Results RPR was positively correlated with APACHE I score, SOFA score, lengths of total hospital stay and
ICU stay, and levels of procalcitonin and IL-6 (P<0.05). The death group has significantly higher RPR, APACHE 1I score, SOFA
score, and incidences of septic shock and severe organ dysfunction than the survival group (P<0.001). After adjustment for age,
gender, smoking and drinking status, APACHE I score, and occurrence of septic shock or not, elevated RPR was an independent risk
factor for death (OR=3.22, 95%CI 1.29-8.01, P=0.012). The area under the ROC curve (AUC) of RPR for predicting death was
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0.881 (P<0.001), the best cut-off value was 0.23, sensitivity was 0. 905, and specificity was 0. 803. The risk of death for those
with RPR>0. 23 was 9. 73 times than those with RPR<0.23 (OR=9.73, 95%CI 1.89-49.99, P=0.006). There was no obvious

correlation of RPR with septic shock and severity of organ dysfunction. Conclusion Increased RPR is correlated to the severity and

prognosis of elderly patients with sepsis, and is an independent risk factor for predicting death in elderly patients with sepsis.
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Table 1 ~ Clinical data of elderly patients with sepsis
(n=174)
Item Data
Age(years, x+s) 72.02+8.49
Gender( male/female, n) 125/49
Smoking[ n( %) ] 60(33.48)
Alcohol drinking[ n( %) ] 38(21.84)
Site of infection[ n( %) |
Lung 111(63.79)
Abdomen 35(20.11)
Skin and soft tissue 3(1.72)
Gastrointestinal system 2(1.15)
Multi-site 23(13.22)
APACHE II ( points, x+s) 24.09+9. 84
SOFA (points, x+s) 8.35+6.06
Platelet count(x10°/L, x+s) 126. 85+96. 36
RDW (%, %+s) 17.25+3.79

RPR[M(Q,,03) ]
Organ dysfunction[ n( %) ]

0.16(0.08,0.37)

Respiratory system 164(94.25)
Coagulation system 80(45.98)
Cardiovascular system 74(42.53)
Central nervous system 67(38.51)
Liver 53(30.46)
Kidney 53(30.46)
Total hospitalization time[ d, M(Q,,Q;) ] 29(15,45)
ICU stay time[d, M(Q,,Q5) ] 16(9,30)
Clinical outcome[ n(%) ]
Septic shock 72(41.38)
Severe organ dysfunction( SOFA >10 points) 60(34.48)
Death during hospitalization 42(24.14)
Past history[ n( %) ]
Hypertension 93(53.45)
Type 2 diabetes mellitus 38(21.84)
Cerebral infarction 29(16.67)
Coronary heart disease 22(12.64)
COPD 18(10.34)
Atrial fibrillation 14(8.05)
Tumor 12(6.90)

APACHEII . acute physiology and chronic healty evaluation II ; SOFA .
sequential organ failure assessment; RDW: red blood cell distribution
width; RPR: red blood cell distribution width-to-platelet ratio; ICU:

intensive care unit; COPD;chronic obstructive pulmonary disease.
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Table 2 Multivariate logistic regression analysis of RPR and

death during hospitalization of elderly patients with sepsis

&3 RPR>0.23 5L THIZ T logistic [EY3 547
Table 3 Multiple logistic regression analysis of

RPR>0. 23 and death

Factor B Wald X* OR(95% CI) P value
Factor B Wald X2 OR(95%CI) P value Age 0.02 0.13  1.02(0.93-1.11) 0.716
Age 0.03 0.40 1.03(0.94-1.12) 0.527 Gender 1.28 1.52  3.60(0.47-27.66) 0.218
Gender 1.16 1.37 3.18(0.46-22.07) 0.241 Smoking 1.18 1.44  3.24(0.48-22.06) 0.230
Smoking 0.70  0.63  0.50(0.09-2.78)  0.427 APACHE II 0.32  20.76 1.38(1.20-1.59)  0.000
Aleohol drinking 0.01 0.00 1.01(0.13-8.00) 0.994 Septic shock 0.6 0.07 1.30(0.17-5.72) 0.799
APACHE IT 0.34  23.49 1.41(1.23-1.62) 0.000
Septic shock 0.57 0.32  1.78(0.24-13.02) 0.572 RPR>0.23 2.28 7.42 9.73(1.89-49.99) 0.006
RPR 1.17 6.31 3.22(1.29-8.01) 0.012 Alcohol drinking -0.11 0.01 0.89(0.11-7.05) 0.915
Constant -15.12  13.67 0.00 0. 000 Constant -15.24  10.48 0.00 0. 001

RPR: red blood cell distribution width-to-platelet ratio; APACHE 1II ;

acute physiology and chronic health 1I.
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Figure 1 ROC curve of RPR value predicting death in
elderly patients with sepsis

RPR: red blood cell distribution width-to-platelet ratio;

ROC: receiver operating characteristic.

RPR: red blood cell distribution width-to-platelet ratio; APACHE 1II ;

acute physiology and chronic health II.
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