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[Abstract] Objective:To explore the predictive value of neutrophil-to-lymphocyte ratio(NLR )and prognostic nutritional index (PNI)
in predicting depression in patients with Parkinson’ s disease (PD) , and to construct and verify a nomogram prediction model for the
risk of PD patients with depression. Methods : 182 PD patients treated at the the Affiliated Huai’an No.1 People’s Hospital of Nanjing
Medical University were continuously collected as the PD group. According to the hamilton depression rating scale (HAMD )-24 score,
the patients with PD were divided into two groups: PD without depression group and PD with depression group. At the same time, 175
healthy individuals undergoing physical examinations were selected as the healthy control group. The differences in clinical data
between groups were compared , and a multivariate logistic regression analysis was used to explore the influencing factors of depression
in PD patients with depression, and based on this, a personalized nomogram model for predicting the risk of depression in PD patients
was constructed and validated. Results: Compared with the healthy control group, patients with PD showed lower PNI but higher NLR
(P < 0.05). Compared with PD patients without depression, PD patients with depression showed higher levels of NLR, levodopa
equivalant dose (LED) , Hoehn-Yahr stage, course of disease,and part Il of the unified parkinson’s disease rating scale (UPDRS-1I ) ;
but lower level of PNI(P < 0.05). The results of multivariate logistic regression analysis showed that NLR , LED and UPDRS- Il were
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independent risk factors for PD patients with depression; while PNI was an independent protective factor for PD patients with
depression. Based on the results of multivariate logistic regression analysis, a individualized nomogram model was constructed to
predict the risk of depression in PD patients. The area under the ROC curve (AUC) of the nomogram model was 0.835(95%CI: 0.776-
0.893,P < 0.01). The Hosmer-Lemeshow test showed y’=11.576(P > 0.05). Conclusion: The individualized nomogram model based on

PNI,NLR,LED and UPDRS-III can effectively predict the risk of depression in PD patients and has certain clinical application value.
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Table 1 Comparison of clinical data between healthy control group and PD group

Variables Healthy control group(n=l75) PD group(n=182) X P
Gender[n(%) ] 0.006 0.940
Female 82(46.86) 86(47.25)
Male 93(53.14) 96(52.75)
Hypel‘tension[n(%)] 0.175 0.676
No 100(57.14) 100(54.95)
Yes 75(42.86) 82(45.05)
Diabetes|[ n(%) | 0.160 0.689
No 147(84.00) 150(82.42)
Yes 28(16.00) 32(17.58)
Coronary heart disease[ n(%) ] 0.361 0.548
No 160(91.43) 163(89.56)
Yes 15(8.57) 19(10.44)
Smoking[n(%)} 0.222 0.638
No 155(88.57) 164(90.11)
Yes 20(11.43) 18(9.89)
Alcohol consumption[n(%) ] 0.723 0.395
No 157(89.71) 158(86.81)
Yes 18(10.29) 24(13.19)
Agel years, M(Pas, Pss) | 70.0(66.0,72.0) 68.0(61.0,75.0) -0.970 0.332
White blood cell[X10° /L, M(Pxs, Pys) ] 5.60(4.8,6.4) 5.65(4.80,6.70) -0.788 0.430
Platelet[x10° /L, M(Pas, P+s) 199.0(166.0,234.0) 195.0(162.0,230.0) -0.754 0.451
Neutrophil[x10° /L. , M(Pss, Py) | 3.09(2.60,3.70) 3.65(2.80,4.60) -4.328 <0.001
Lymphocyte[ x10° /L., M(Pas, Ps) ] 1.89(1.60,2.30) 1.49(1.20,1.80) -7420  <0.001
Monocyte[ X10° /L, M(Pss, Pss) | 0.34(0.30,0.40) 0.37(0.30,0.40) -1.489 0.136
Serum albumin [ g/L, M(Pss, Pys) | 47.50(45.50,49.20) 41.80(39.50,44.40) -12.575 <0.001
PNI[M(Pxs,Pss)] 56.95(55.20,59.80) 49.25(46.70,52.50) -13.097 <0.001
NLR[M(Pas,Pss) ] 1.61(1.30,2.10) 2.33(1.80,3.50) -7.981 <0.001
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Table 2 Comparison of clinical data between PD with and without depression

Variables PD without depression group(n=101) PD with depression group(n=81) /& P
Gender[n(%) | 0.145 0.703
Female 49(48.51) 37(45.68)
Male 52(51.49) 44(54.32)
Hyper‘tension[n(%)] 0.201 0.654
No 54(53.47) 46(56.79)
Yes 47(46.53) 35(43.21)
Diabetes|[ n(%) | 0.475 0.491
No 85(84.16) 65(80.25)
Yes 16(15.84) 16(19.75)
Coronary heart disease[n(%) ] 0.07 0.791
No 91(90.10) 72(88.89)
Yes 10(9.90) 9(11.11)
Smoking[n(%)] 0.244  0.621
No 92(91.09) 72(88.89)
Yes 9(8.91) 9(11.11)
Alcohol consumption[n(%)] 1.397 0.237
No 85(84.16) 73(90.12)
Yes 16(15.84) 8(9.88)
Agelyears, M(Pss, Pss) ] 66.0(58.0,73.5) 71.0(63.5,76.0) -2.761  0.006
White blood cell[ X10° /L, M(Pas, Pss) 5.59(4.80,6.50) 5.84(4.70,7.40) -1.140 0.254
Platelet[ x10° /L, M(Pas, Pss) | 198.0(158.0,230.5) 193.0(164.0,228.5) -0.454  0.650
Neutrophil[ X10° /L, M(Ps, Pss) ] 3.33(2.70,4.20) 3.90(2.90,5.10) -2.886  0.004
Lymphocyte[xlo9 Lx+s] 1.63 +£0.45 1.37 +0.49 3.746 <0.001
Monocyte[ X10° /L, M(Pss, Pss) | 0.37(0.30,0.40) 0.38(0.30,0.50) -0.582 0.560
Serum albumin[g/L,E +5] 42.99 + 3.47 40.50 + 3.17 4,994 <0.001
PNI(x +s) 51.15 £ 4.28 47.36 £ 3.99 6.115 <0.001
NLR[M(Pss, Prs) ] 2.08(1.60,2.90) 3.04(2.10,4.70) -4.754 <0.001
LED[ mg,M(Pss,Ps) ] 450.0(350.0,631.3) 600.0(406.3,816.0) -3.170  0.002
H-Y Stage[ M(Ps,Pss) ] 2.0(1.5,3.0) 3.0(2.0,4.0) -4.607 <0.001
Disease duration[years,M(sz,Pu)] 2.0(1.0,5.5) 5.0(2.0,7.0) -3.108 0.002
UPDRS-I (% + 5) 33.30 + 15.39 44.65 £ 14.27 -5.109 <0.001
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Table 3 Multivariate logistic regression analysis of PD patients with depression
Variables Regression coefficient Standard error z Wald ¥ P Odds Ratio 95% C1
PNI -0.177 0.052 -3.405 11.597 0.001 0.838 0.756-0.928
NLR 0.301 0.140 2.147 4.608 0.032 1.351 1.026-1.777
LED 0.001 0.001 2.007 4.027 0.045 1.001 1.000-1.003
UPDRS-1I 0.043 0.013 3.291 10.828 0.001 1.044 1.018-1.071
Points 0 10 20 30 40 50 60 70 80 90 100
PNI T T T T T T T T T T T T
62 60| 58 |56 34 52 50 |48 46| 44 42| 40 (38| 36
NLR I AL L
1|2 3,415 6|7 |8] 9 10 |11
LED — T T mE ™
200 600 1/000 | [1/400 | 180!
UPDRS-1I — T T
5 15 25 35 45 55 65 75
Total points T T T T T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180 200 220 240
Risk scores T T T T |
0.1 0203 05 0.70.8 09
E1 PDEZEFEZIMEBRE 5L E R
Figure 1 The nomogram prediction model of PD patients with depression risk
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Figure 2 ROC curve of the nomogram model for predict-
ing the risk of comorbid depression in PD pa-

tients
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Figure 4 Decision curves for the nomogram model to pre-

dict the risk of comorbid depression in PD pa-

tients
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