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Abstract
ralgia) based on Th1/Th2/Th17 cell balance and inflammatory factors. 140 patients with HZ (herpes zoster) admit-

This paper explores the construction of Nomogram prediction model for PHN (postherpetic neu-

ted to Suining Central Hospital (January 2021—April 2023) were retrospectively selected as the training set, and
according to whether patients had PHN, the patients in the training set were categorized into the PHN group (n=43)
and the non-PHN group (#=97). Univariate and multivariate logistic regression were used to obtain independent
risk factors, and predictive models were constructed and validated. The predictive efficacy of the models was as-
sessed by plotting risk Nomogram, ROC (receiver operating characteristic), calibration curves and DCA (decision
curve analysis). Another 60 HZ patients admitted to Suining Central Hospital (May 2023—June 2024) were se-
lected as the test set and the predictive efficacy of the model was externally validated. In the study, the incidence
of PHN in HZ patients was 30.71% (43/140). The results of univariate analysis showed that age, and the level of
Th1, Th2, Th17, CRP (C-reactive protein), and Neu (neutrophil count) were the influencing factors for PHN oc-
currence in HZ patients (all P<0.05). The results of multifactorial logistic regression analysis showed that age,
the level of Th1, Th2, Th17, CRP, and Neu were all independent risk factors for PHN occurrence in HZ patients
(all P<0.05). The area under the ROC curve of the prediction model constructed based on the independent risk
factors was 0.968 (95% CI: 0.942-0.994), with a maximum Yoden index of 0.832, sensitivity of 0.884, specificity
of 0.948, and good differentiation; the overall trend of the calibration curve of the model in the training set was
close to the ideal curve, and the MAE (mean absolute error) of 0.020 suggested good calibration performance;
the DCA could assess the clinical benefit of the Nomogram prediction model for PHN occurrence in HZ patients,
and the prediction model demonstrated high net clinical benefit across a threshold probability range of 0.00-0.95;
the Hosmer-Lemeshow test showed good model fit for the Nomogram (y*=3.340, P=0.911, P>0.05). The results
of the test set showed that the area under the ROC curve of the model was 0.979 (95% CI: 0.952-1.000), the
maximum Yoden index was 0.874, the sensitivity was 0.947, the specificity was 0.927, and the discriminatory de-
gree was good. The overall trend of the calibration curve of the model was close to the ideal curve, and the MAE
was 0.036, which was good for the overall calibration performance; and the DCA could assess the clinical benefit
of the Nomogram prediction model for PHN occurrence in HZ patients, and the prediction model demonstrated
high net clinical benefit across a threshold probability range of 0.00-1.00; the Hosmer-Lemeshow test showed
good model fit for the Nomogram (y*=0.824, P=0.999, P>0.05). This study establishes a multivariable model in-
corporating age, Th1/Th2/Th17 imbalance, CRP and neutrophils as PHN predictors, offering clinically actionable
insights for early prevention.

Keywords Th1/Th2/Th17 cell balance; inflammatory factor; postherpetic neuralgia; predictive model; No-
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1 ERERE
1.1 #AXEEEGE

SR ERR N ZHERESIHEREMNEN
%, BIFEAR S T IS B4 H 1 5~101%, ABF7TdL
NS R, 5% T HHOER (F R
Bt ) S B 18 L5 E8 10% J020% , RV AT g NAFF A %)
83~165f1, i A ZREEFEA T E N 14001, AR
SRAE AR (7:3)BE AL 43 %0 07 bt e M A A
604 .
1.2 —R&ER

[E] PR SR B 202145 1 H 22 20234F 4 5 /EFR LI
B 1400 HZ B 51 AR, IRIEBFH T AL
PHN, K i)l 2k 5 i 40 N PHNZL (n=43) A1 PHN 4L
(n=97). 5IEEL20234FE5 A £220244F 6 A T, Belia
(17601 HZ 55 VE IR ER , FEX 5520 (10 T 280 e 3
ITHMEBEHIE . A NARAE: O#fiiZ NHZE; @PHNZ i
LN PHNYL GG R TR e . HEBRbrdE: Q& FE™
O HECE R, @& H AL KRR ; @&k
PG, @Al R K SR ML IR; © 8 KAIRIE
IR AT S EUR R KD F 30K @6
oAt G e AH OB« R S A SORE R . R
F @SB R, A Cs i R 5 2
HEUECHE L5 KYLLKS20250045).
1.3 #MiRG*E
13,1 KEFH FIAABGEET ISR
NO Gt 55— Mg oL . M. WE
SRR BERER CBE R R L ) R S
B (RIRERDT ). IRIREAL, ZRAE, SLi ke
DU Thl. Th2. Th1 740 LAz A 5868 KT [C M. B
[1(C-reactive protein, CRP)|¥J7KF, 1T 140 Hu it f%
(erythrocyte sedimentation rate, ESR), JF@E17 H ¥k
41 Ml (neutrophil, Neu). kEL4H I (lymphocyte, Lym)
L.
1.3.2 PHNFZA7EL  PHNAEFRHEL : (1) B
I HZW L 5 (2) R I ROR BB R DTS ; (3)
AR, T2EA AR @)
A, NS SR IX AFAERFSE3A A &L |
UPLET: 8
1.4 GitEHE

K F SPSS 21.0#1 RStudio 4.2. 15423 Hr 4 dhe
T IEAYER LG 1T S PR DL (ets) Rom, AT i 56,
THER B n(%) o, ATt . 2 LR

SRR Xt T G v e o - W =Y | PSR A 4
ML HEILE M. RS R T DR 2 H 3t
A 1) BB AFAE 5 SR Z 0 A Gint 22 e AR
AN Z K F logistic[F] 3 GZ 0 M AT ), #4%E PHNIY
Nomogram FiIIAR Y | 22l 52 i # TAERFIE (receiver
operating characteristic, ROC) 1 £ A%k i1 £& | H
Y3 #2843 BT (decision curve analysis, DCA) 5 VA1
TSR f TR 24 B, Hosmer-Lemeshow 6 1E #5781 1
FIE, PIEBCKR (P>0.05), LA FEB L, DCATT 1Al
Nomogram Tl #5 24 (i1 PR3R 23 150 . P<0.05, Z 57
N9

2 H#R
2.1 HZEEZEXRXSPHNRIBEEENR

AHE R A PHNI HZ B 3L 4341, KR
N30.71%. HFEZFESWERFIR, FF#%, Thl, Th2,
Th17. CRP. NeufJ/K V¥ HZ&# ¥ K PHNII R
Wi K 25 (41 P<0.05). W 1.
2.2 HZZEE A4 PHNHIZ E RlogisticBYI 34

WHZ B KA PHNY R A &, G PHNZ 5
PHNHZERAGIT B LK ZMANB L E, WE
2. ZEREIR, £, Thl. Th2. Thl7. CRP. Neu
FI 7K 724 72 HZ BB R A2 PHN AT fa 6 TR 2R (1Y
P<0.05). A7 [E] U575 FE Logit(P)=—29.839+2.011x4E
W (% Y+0.326XTh1(%)+0.399xTh2(%)+0.486xTh17(%)
+0.774xCRP(mg/L)+1.014xNeu(x10°/L), W#3.
2.3 HWEHZEE %S PHNAINomogram MR R

H bR ST R R 2 T #4 8 Nomogram Tl il
B AR S VR AR 0, T Pl HZ B8 kAR
PHNH XU 8. WK,
2.4 DHTHZEE %5 PHNAYNomogramTiI4ERY
RIER IR 2 1H 5

ZE A ROCHI 4 NI N 0.968(95% CI:
0.942~0.994), i K2 G5 4090.832, R B H0.884,
5N 0.948, [X 77 B R 5 AR it 2 Sk
P AR 28 4% R ZE (mean absolute er-
ror, MAE) 4 0.020, &S A1 4 §E R 4 ; DCA VLT
PPA% HZ 23 % A2 PHN ] Nomogram IR 2 (11l R
R IEOL, HR AR BENEZE AL T 0.00% 0.950, B
FH T A Y 1 4 3R 2 K P30T o %) Nomogramidh 47
Hosmer-Lemeshow 5 548l & 3R, °=3.340, P=0.911,
A RIF(P>0.05). TLE2.
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£1 HZEE LT PHNHBRREZSHH

Table 1 Univariate analysis of the occurrence of PHN in HZ patients

FSES PHNZH (n=43) JEPHNH (2=97) NI

Factor PHN group (n=43) Non-PHN group (n=97) Statistic

Age/year 66.51+11.80 55.85+11.11 5.140 <0.001

Gender (example /%) 0.191 0.662
Male 23 (53.49) 48 (49.48)
Female 20 (46.51) 49 (50.52)

Smoking history (example /%) 0.850 0.357
Have 8 (18.60) 25(25.77)
Not have 35 (81.40) 72 (74.23)

Drinking history (example /%) 0.474 0.491
Have 10 (23.26) 28 (28.87)
Not have 33 (76.74) 69 (71.13)

Underlying disease (example /%) 2.087 0.149
Have 32(74.42) 60 (61.86)
Not have 11 (25.58) 37 (38.14)

Pathogenic cause (example /%) 0.228 0.633
Have 9(20.93) 17 (17.53)
Not have 34 (79.07) 80 (82.47)

Clinical type (case /%) 6.004 0.111
Conventional type 24 (55.81) 52 (53.61)
Forme fruste 4(9.30) 13 (13.40)
Severe type 6(13.95) 24 (24.74)
Scattered type 9(20.93) 8 (8.25)

Involve involvement (example /%) 2.059 0.560
Fifth nerve 13 (30.23) 24 (24.74)
Intercostal nerves 16 (37.21) 41 (42.27)
Neck wall plexus 2 (4.65) 10 (10.31)
Lumbosacral plexus 12 (27.91) 22 (22.68)

The lumbosacral nerve
Thl (F+s, %) 18.20+3.41 15.94+3.06 3.891 <0.001
Th2 (x*s, %) 12.92+2.72 10.85+2.63 4.251 <0.001
Th17 (x£s, %) 14.38+3.36 9.67+3.25 7.829 <0.001
CRP (¥ts, mg/L) 12.37£2.45 9.28+2.05 7.738 <0.001
ESR (¥+s, mm/h) 17.26+2.84 16.39+2.70 1.727 0.086
Neu (¥+s, x10°/L) 4.12+1.29 3.25+1.16 3.954 <0.001
Lym (¥+s, x10°/L) 2.23+1.04 2.48+1.12 1.425 0.215

CRP: C/x 45 H; ESR: LA MITF; Neu: HF A1 400, Lym: k20

CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; Neu: neutrophil; Lym: lymphocyte.

2.5 HZE#E %S PHNAINomogram i 45 B
HBE\_‘LIIE

ZBA ROCHI & F I AN 0.979(95% CI:
0.952~1.000), i K2 EFRHCN0.874, RELE H0.947,
FESFER0.927, X 70 R4 BEAUR ik il 48 S ki
PR AR 2R, MAE ~0.036, SRR HEM:AE B 1T
DCATF] {4l HZ 2 # & 4= PHN ) Nomogram 7l #5574
(G AR SR 2 175 0, L R 26 1 BRI (B ME % 4k F-0.00 421,00

I, P FREINASE 2R ) 455K i /K~ 8 B e % Nomogram
HE4T Hosmer-Lemeshow #4556 Il & 20 &, 4?=0.824,
P=0.999, 15 % K47 (P>0.05). WLKEI3.

3 g
AR HZEFH RKEANPHNRI KA FE N
30.71%, WEAG T F A5 VORI ZR L SR AT ST 45 R
AT RE AN [F IR LR T AN [ (R RE AT EAAR B 52
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Table 2 Variable assignment in multivariate logistic regression analysis
A N fE 7 2
Variable How to assign value
Whether patients had PHN or not PHN=1, non-PHN=0
Age =60 year=1, <60 year=0
Thl Original value input
Th2 Original value input
Th17 Original value input
CRP Original value input
Neu Original value input
3 HZEE % HPHNMZ [E Zlogistic[E] Y3537
Table 3 Multivariate logistic regression analysis of PHN occurrence in HZ patients
A 3 ISEY SR o LA Lk 95% CI
A R K brifEis . fir b
Influencing Regression coeffi- Standard . Odds NS PR
. Wald Chi-square P-value .
factor cient error ratio Inferior limit Superior limit
Age 0.414 0.148 7.807 0.005 1.513 1.132 2.022
Thl 0.326 0.126 6.738 0.009 1.386 1.083 1.773
Th2 0.399 0.142 7918 0.005 1.491 1.129 1.969
Th17 0.486 0.126 14.831 <0.001 1.627 1.270 2.084
CRP 0.774 0.229 11.431 0.001 2.168 1.384 3.395
Neu 1.014 0.331 9.408 0.002 2.756 1.442 5.268
Constant -29.839 5.921 25.398 <0.001 0.000 — —
—RRTE Lo
— indicates meaninglessness.
0 20 40 60 80 100
Value /fraction e e e e e e e
Age /year LIS e e e e |
30 40 50 60 70 80 90
Thl /% Lo e e e e e e |
6 10 14 18 22 26
Th2 /% T T T T T T T T 1
4 8 12 16 20
Th17 /% T T T T T T T T T T T 1
2 6 10 14 18 22
CRP /mg-L" r T T T T T T T 1
4 8 12 16 20
Neu /109.1‘71 T T T T T T T T T T T T T 1
0.5 1.5 2.5 3.5 4.5 55 6.5
Total points
0 60 120 180 240 300 360 420
Risk | m— —

02 04 06 08

E1 HZZEE %4 PHNAINomogram iR
Fig.1 Nomogram prediction model for PHN occurrence in HZ patients
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AW R, &, Thl. Th2. Th17. CRP.
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Fig.2 Calibration, DCA, and ROC of PHN occurrence in HZ patients in the training set
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B3 MiX&EHZEE X EPHNHEIE. DCA. ROC
Fig.3 Calibration, DCA and ROC of PHN occurrence in HZ patients in the test set
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A TIF R 2 1 T A B ROC il 28 T FHLK
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ZERER, SRR ROCHIZ T AR Y 0.979(95% CI:
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BA B E R B e .
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