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EXKFENLEER. FHABRHEIBT/SWBC. NEUT. IL-6. CRP. PCTH{&, LYMFF & . LW AEBREE
ITRTE &R, 44 EDALYMF. 25(0H)D. MK FHARRBTHASRATEARTEP <
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Abstract

Objective: This study aimed to investigate the effects of vitamin D on serological, etiological, and
imaging indicators in patients with respiratory viral pneumonia, exploring new strategies for its
prevention and treatment. Methods: This case-control study included 300 respiratory viral pneu-
monia patients admitted to the city’s public health center and our hospital between January 2022
and March 2023. Patients were divided into a standard treatment group (n = 150) and a vitamin D
group (n = 150) based on whether they received vitamin D supplementation. Clinical remission, along
with improvements in serological, etiological, and imaging parameters, was evaluated. Results: There
were no significant differences (P > 0.05) in gender, age, or pre-treatment levels of white blood cell
count (WBC), neutrophil count (NEUT), lymphocyte count (LYMF), interleukin-6 (IL-6), C-reactive
protein (CRP), procalcitonin (PCT), 25-hydroxyvitamin D [25(0H)D], or serum calcium between the
two groups. Notably, 25(0H)D levels in both groups were significantly lower than the normal refer-
ence range. In post-treatment, the vitamin D group showed significantly increased 25(0OH)D and se-
rum calcium levels, while the standard treatment group exhibited only a mild increase in 25(0OH)D
and no change in serum calcium. Both groups demonstrated decreased WBC, NEUT, IL-6, CRP, and
PCT, and increased LYMF after treatment. Comparing the changes between groups revealed that the
vitamin D group had significantly greater increases in LYMF, 25(0H)D, and serum calcium (P < 0.05),
and significantly greater decreases in IL-6 and CRP (P < 0.05) than the standard treatment group.
However, the changes in WBC, NEUT, and PCT did not differ significantly between groups (P > 0.05).
Symptom resolution time and nucleic acid negative conversion time were significantly shorter in the
vitamin D group compared to the standard treatment group (P < 0.05), and imaging improvement
was also significantly more pronounced (P < 0.05). Conclusion: Supplementation with vitamin D, in
addition to standard treatment, can improve inflammatory markers, shorten the clinical course, and
reduce lung inflammation in respiratory viral pneumonia patients.
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ZEN R RERE PR A s 0L S50 s R AR SR E N 5 AR R D Bz, TR e A
L COVID-19 A~ [ 45 Jai ) e fis N v o 45 [3] o v R A A e Qn G2 A T 11— T3 [l i 24 A8 5 T fF 72 & WL COVID-
19 BFMELEER D FEAKCTFEEETXRA, H4EE R D /KT 5 COVID-19 B ™ HEALE 2 fiuAH
K[4], XIRYEAF D Bz v 2 COVID-19 fH ZXEG K 2. E A RE -0t 7u 45 R Bonth mdi k&=
D W] £k COVID-19 [ gL Xy, Wiz M EARRE, SIS, Pk COVID-19 FET %, (HiXx—
MR FEARIE B8, WA SIS, MHYEAER D ¥RIT COVID-19 X i HA R 455 o B ai b
&4 A1k, 4R D TG, HE N MR ERA KL R D #h R iEYT COVID-19 HIAH
T . AU T AR I M5 — 2RISR 1) COVID-19 B AR SCEE, WS AEbRUETR 7 LAl 1
F4EA= 2 D % COVID-19 5835 AR IFFE I 18] L B 7a s 23 A% IR % BN 18] LA SO J5 2 5 L& 2 AR A8
R AR, T8I P ERFEAR ARG O, P IRIE4EAE 3 D Xt COVID-19 R I7 &R,
Wit 44 % D 697 COVID-19 HIALH], A E COVID-19 Biia$E (A S a2 Fe A B A4

2. MEE5HE
2.1. HRMR

4k 2022 4 1 H & 2023 4E 3 A iz TR AL B AT L R — BERNK 25— e B2 B (e b T
NEERT)H COVID-19 3, HIRTRIAS S B Vw6l JE JE4h N 300 il 3, 4 174 1 Bk, 126
WLt B . AT ol I Y TN R B e 2= 2240 P 25 01 2 W i (K'Y L L20231101-14) .
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2.2.1. MNER
Fra G R 85 U297 77 R RATER ThR)) [BliZWibsifEr) COVID-19 B3 (1) HAWenE:
FRGEHIAH IR R R I s (2) 3 7el 7 B3 A% BRAS DN BT 7t 973 2 470 JEr A 0 P 44

2.2.2. HeppdmifE

(1) Fr& CHBRLRIG IR YIS TT 5 ZORAT )Y 58/ A 201 PR 43 B b3 ke 11 B COVID-19
Fe WIS, PRI AR SR . B RRE . HB TSI AEREE . ARDS %%,

(2) TEAESEE 2 D AN VAIT2E B WA U, 4E2E 2 D MR Bl ILRE £ 3 1k ) s 2%
23. ARGZE
23.1. IEFREH

RSN R IORE 4 . PRSI AR . BEAR I S0 2 A AAE B I VR0 o) ER 3 R v AR T
FEAR BARAE . 897 G5k BREARUF G I 1A) (VIR K 28 IE R S B, b, R 70K, WA IOtk g ok
(IR ), IEREIR R IR, LARLJE — VCRE R S Bt 8] A7) o
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232 HUIEFNERERERE

ZERE HIS REAEWIFiCR COVID-19 FE M ik BEAX BR W R I A BH 1 B2 e 9 ik [ (L i o
FFJ5 S 00 B 451, DA S5 — e [T TB) ) AT E SR el i 2 5 I T 7 K&, BTl 1897 5 RJE )
WBC. NEUT. LYMF. IL-6. CRP. PCT. I4&5/K~¥-, JaJ7 i ¥697 1 HJ5H 25(0H)D 7K1 &5
£ COVID-19 FBFVRITHI ¥RI7T 5 RIGHIEE(I) CT 224k, FRIFM M ABAE I/ AT AR UF 5 Ko
B, A SR =Y E R ISR e R, BTN R E SRR (1) fE HFERR: WBC:
3.5~9.5x 10%L, NEUT: 1.8~6.3x10%L, LYMF: 1.1~3.2x 10%L. (2) /#&44f5¥5: IL-6: 0~7 pg/mL, PCT:
0~0.5ng/mL, CRP: 0~6mg/L. (3) Hff)fi: 45: 2.11~2.58 mmol/L. (4) 4E4=% D: 25(0OH)D: >30ng/mL
NFEAE: 20~30 ng/mL AANE; <20 ng/mL AHR= .

233 BITAR

B MR 9 e TR AEARHER T R0l T 4E A2 3K D2 VSR, 0 4 B H i PR 2= AR AR 3 e
W PR Wy e 2540 7T Je Atk ks, ARBENL M. T B B R R 5 RO AR Tl 2 :B 2, AR
Pt N4 R D Gy 0 YRR D AR 4L, AR G T T R R A DA LR
FHSREIHIE . PGP E AR AETR YT 77 T A — B0k, JRATTxT 9 4 R0 {6 P A S B 24 W (0 4
BB PURTEZY . PUAER RAGH) B RN R AT 7 idR 5. SR ER, WAERER
T BB R 257 (P > 0.05), FonAriEia r I ARAE T Py AL A R 2 7 10 E BRI R

(1) FrEIR YT 2N TS FNRAR & I . R P4 pAd e R 3H AT AR B pUR s R PR . LAl i

PUR RESERTAETR YT 7 55
(2) 43 D ATEmRAETRT LA B s T4EAE 3R D2 SR (CL a8t e i 2 L i B BR A D) 15 mg
LA 1 K.

9 2L A5 S KRR L LR KT 4 T R SRS 7

2.3.4. GitEE*E

AW FEEAE R SPSS 27.0 GLil- AT 00T FFE IESAARIITERETOR, DA EEhRE 2 (Mean +
SD)FEIR, BHATHMOLFEA t 150 AFFE IESSAITER R, KA O (P47 1) [M(QL, Q3) %R,
BATIESEAG S . MR R 0)E R, KRR . P<0.05 #WAANZESA G5 L.

3. /R
3.1. #4E D A SHREATTEE SRR

AFFILGN T 300 B8 B el AR5 5 28 F o, AR 42 75 N RN 4828 R D JR97 0 AbsuEiR T AN
Yerb 2 D H. bRAEIEITAH 150 1, B Lol Je(89/61 1), 43l i (59.3%/40.7%); 4E4E D 4H 150 4,
B ooy oh(85165 1), 43 5 (56.7%/43.3%); P KIMER . EEY S IG7HT WBC. NEUT. LYMF.
IL-6. CRP. PCT. 25(0OH)D. I45/KFAFELE % F(P >0.05), HMHALHEH ) 25(0H)D k7K -3 B BAK
TIEH FIROLZE 1).

3.2. #4E D 4. FERITEATIIRIMEFIEFRAI LS

58T HiA L, 484K D 417 )5 25(0H)D. 155 /K P F+ & (P < 0.05), WibsrdEiA T 2H 25(0H)D #¢

VYT TS TH (P < 0.05). AT /K M6 2 35 72 (P > 0.05) . 58T RTAEL, W4 AT7 )5 WBC. NEUT

IR, LYMF KFITHE(P < 0.05). kA, Siayrarsitt, WA B#ERITEM IL-6. CRP. PCT /K
BI85 R (P < 0.05) (£ 2).
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Table 1. Baseline characteristics comparison of the standard treatment group versus the Vitamin D group prior to treatment
= 1. nERTTHRSHE R D RIRTTRIE L AR AL

PRdEIR YT 4 YEE DA P
RI(B1 %) 89/61 85/65 0.640
IR 51.50 (40.00, 65.00) 55.00 (43.75, 66.25) 0.296
WBC (x10%/L) 7.75+2.03 8.22 +3.02 0.119
NEUT (x10%L) 6.76 + 2.16 7.31 +3.40 0.099
LYMF (x10%/L) 1.23+0.41 1.18 +0.49 0.369
IL-6 (pg/mL) 25.39 + 6.79 27.52 +13.87 0.092
CRP (mg/L) 51.18 +9.39 54.25 + 20.05 0.090
PCT (ng/mL) 0.68 +0.31 0.72+0.36 0.254
25(0OH)D (ng/mL) 12.89 + 3.05 13.81 +5.33 0.066
145 (mmol/L) 2.17 £0.08 2.15+0.15 0.065

Table 2. Comparison of study indicators before and after treatment in the Vitamin D and standard treatment groups

F? 2 HER DA WWERTTHEIGTTHIE S IEIRRIELER

FRUEIRIT 4 $eEE DA
YRITHT BT R BITHT BT E

WBC (x10%/L) 7.75+2.03 7.16 +2.07" 8.22 +3.02 7.50 +2.07"
NEUT (x10%/L) 6.76 £ 2.16 6.06 +3.32" 7.31+3.40 6.43 +3.42
LYMF (x109/L) 1.23+0.41 1.39 +0.48" 1.18 +0.49 1.51+0.61"
IL-6 (pg/mL) 25.39 + 6.79 7.97 +5.60" 27.52 +13.87 7.42 +6.62°
CRP (mg/L) 51.18 +9.39 18.48 + 6.55" 54.25 + 20.05 16.40 + 6.66"
PCT (ng/mL) 0.68+0.31 0.24+0.17" 0.72+0.36 0.25+0.17"
25(0H)D (ng/mL) 12.89 + 3.05 13.16 + 3.03" 13.81+5.33 16.70 + 4.86"
145 (mmol/L) 2.18 +0.08 2.17 £0.07 215+0.15 2.19+0.14

vE: TFARITRTE L P < 0.05,

33. #EE DA, HRERTHARERER

3.3.1. FHEMEFIEREEELLE
ki r4AaLL, 48425 D 41 LYMF. 25(0H)D. 457K V- F st 4y 8 #(P < 0.05), IL-6. CRP
AF R AR (P < 0.05); WBC. NEUT. PCT ARbZE (AR iA T A IC W R 22 57:(P > 0.05) (4 3).

3.3.2. FRLHIBIGERIFEERTIE), HXEREE PR B LLER

YR D A PIREIRIF LI E] 2 7.00 R, “FIYRZEREE YIRS RN 7.00 K bRiEiadT 4 V- BIRE IR i 4%
I A) 9 10.00 K, ~PIZRRH B[] 8.00 K 4EAEZR D H 00 PIREIR AT FE 0T IR] L PS50 R % B BT 1) 257
T FRUEIRITAL(P < 0.05) (4 1).

DOI: 10.12677/acm.2025.15123628 2076 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15123628

BT %

Table 3. Comparison of changes in indicators before and after treatment between the Vitamin D and standard treatment groups
3. WHEE D ASERTTHBTIIREREELR

FrRUEIRTT 4 R DU P
WBC (x10°%/L) 0.59 +2.97 0.72 +2.30 0.716
NEUT (x10%L) 0.70 + 4.22 0.87 +3.87 0.719
LYMF (x10%L) -0.16 +0.61 -0.33+0.59 0.017"
IL-6 (pg/mL) 17.42 + 8.43 20.11 +11.70 0.023
CRP (mg/L) 32.70 + 10.54 37.86 +18.28 0.003"
PCT (ng/mL) 0.43 +0.38 0.48 +0.28 0.242
25(0OH)D (ng/mL) —0.27+0.74 —2.89 +1.07 <0.001"
1% (mmol/L) 0.01 +0.07 —0.04+0.15 <0.001"
i & P<0.05.
25 *
1 1 — 44 RDA
20 = RERITH
” 15—
"oy —]
5 L l

FEAR I

B ]

T YR D AIRYTE, COVID-19 ME MR FEIS 18] A MRS [ I (R Bhm G 7 2406, "M 4 1A) B P < 0.05.

Figure 1. Comparison of symptom improvement time and viral clearance time between the two groups

1. PLRRERGFEERTE], BREEFARTIEI LA

3.3.3. MABERGBFTHB/RELE

R HALNIGIT A R TR FO BN IT B R ShndEin T A, 4283 D ARy s

HNEZ (P < 0.05) (% 4).

Table 4. Comparison of imaging improvement between the Vitamin D and standard treatment groups

4 HE R D BSERTAERGFERERLLR

I U (%) ToAAK (%) I (%) HRU(%)
PRt va T 4 150 15 (10.0) 115 (76.7) 20 (15.0) 15 (10.0)
LR DA 150 73 (48.7) 67 (44.7) 10 (6.7) 73 (48.7)
c? 54.22
P <0.001"
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4. W1ig

TR A2 — P2y 30 kb MU, 1E . H5E RNA R, Y a e R 5 ] LR A S48 FE b7,
it BCREIR P B B LRI, S ECH AR B HIL[6], Wik SARS-CoV-2 £ 2019 4F 5|k iH Al
PIREENG R . BTN, COVID-19 B MK 4N+ & H + IL-1B. IL-1RA. IL-7. IL-8. IL-9.
IL-10. B AT AL A0 AL AC DR 1~ (DFGF) L4 i B v& IR -1 (GCSF)  RLAH A — 15k 200 ff 4 7 R R -1
(GMCSF). FH#tZ&(IFN)y. 10 kDa Sk ¥ mF @B R, BN ERERY %5 1 COVID-19 B34 il
3% 1P10. GCSF. MCP1. MIP1A #l TNF-a. IL-2. IL-7. IL-10 ¥ T-AREAE B 5 ([7], £ COVID-19
RIFGHRSRE R BAHDE, HANME T G S E ™ B A DG, Wu S8[8] BB A s Rtk —0 7 b 17tk
E4ufi, &I COVID-19 & 4hF i CD3'T #hZ4Hfd. CD3*'CDA'T ik m4Hffl. CD3*CD8*T k24t
i, CD19*B itk 4 fiu F1 CD16*CD56*NK i i1 B ik fRA, H.Bx CD16*CD56"NK ZHffi ok, X Leybk 4
S FE I 4 EE3 0, 38R COVID-19 B 4h M T #kE4HAE. B k40l NK 4035980, Hd NK
iR R D O B H 5% COVID-19 B HLL, HAE COVID-19 H3 4ME CD3'T k4t
$. CD3*'CD4*T #t241fi. CD3*CD8*T itk 41 i1 CD16*CD56*NK 41 i+ A F4AK, 2 BA bk 2 40 k>
J& COVID-19 B3 [WH WAHE, FIRe& 550 BRI TR AR R R . PL LA FEUEdE R,
COVID-19 [ EUm AL S5 AU G g2 R JORE PR F ik FERR I 51 S (1) 2O0E R 7 KU K

JU [B] 5 7 S [ £ FEAIE S 442 2 D 7KF- 55 COVID-19 JE G XU 22 8] 77 74E < 1Bk . Avolio Z5[9] )
WL, COVID-19 &35 1) 25(0H)D /K-FIH BAR T BIMEXT B . S —Iiwt A BoR, 54843 D A2 m
BB, 4E4E R D o= B3 1) COVID-19 AL B & . thAh, Merzon S5 [10]1) 2 A& /£ W], (K
25(0H)D 7K~F-55 COVID-19 J&kHy XU B N 2 (A A 4E R,  fEFAR B4, Ik 25(0H)D 7K+ COVID-
19 (BRI INAE 2%, $RR1K 25(0H)D 7K/ COVID-19 SR Y AIE B k7 G e K 25 . bk, 4iE & D %2
EEEN Z 3515 COVID-19 1 5) Btk e A R &5 /A k. — Bl IR 5t 45 5 7=, VDR Fokl 2345
PETTRESS RN COVID-19 () 5 & PE[11]. Apaydin Z5[12] IR 58 K IR, Fokl(rs2228570)% AP Ff
WA Z 0T HEE COVID-19 3%, FF A2 WT 15 5 4F i COVID-19 &35 ;5 Taql(rs731236) % AP
TT WA 5 N EAE W5 B A R4 R 5, 11 Tt A ] J/b B5E W% 5 A XK Apal (rs7975232)
ZAEMN aa WHZ WTFIET- %, 5 COVID-19 BE TR I mAHK.

A XCHRRIEF B COVID-19 H3#5 i WBC. A PERIZH A & 43 LAt NEUT. CRP. PCT. IL-6 Ff&, RBC.
MATE A WREAH E 4 L mERR MR B 2 Ll RES A Th 25 g R R4l M T4 i /MR B AR [13]
AL RN, WARZIRIT IR EA R SO A RIS, A4, NEUT. PCT SVA/KFIC B R F e,
FRE R R, WARA IR, CRP &7 JE A& Y 5 WA JE [ M 1 $8 45, #2787 COVID-19
BENURAEAE TR RRE R, 1L-6 7] /£ 5] & COVID-19 H i 4 5 KB b R4 S48 . A9,
P EF I IL-6. CRP S/ T IEH 2% EIR. shAlh, AR, P B 1 25(0H)D &fkK
SRR T IEHR FIR, #E—B5010FE 7 482525 D /K-F 5 COVID-19 fEfE BV LBk, 1M 40T [ N A] REAE P& 2
B4y 7 B A

LR, ZTE RN R (RCT)N 4E4E X D 7 COVID-19 JAJ7 HIIVE R BET TR 1T, (HEE R
FAEA—EME. F1n, Murai 258 A [14]RF TSR, BRI EAEA 3 D3 I oK 38 s (Bt S8 R I R
45 )5, 1% — 1l Entrenas Castillo 25 A [15]3E47#) RCT MR, #h78 B4k W n] & 2 4% COVID-19 i
THNEER SRR, ARG RS G H oL, $ngEE R D vl REXT 3 COVID-19 &AERA
AR A BARAEH . R A R 2 T R TR . AR AR MR ER . BEL4EER DK
. ¥ FEFNAL(D2 vs D3). 45 250 B S I HL (AR KHIE vs kb AR) DLACR B IFRESE R B . R
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FFREE 24 E AR Z dty . KFEAR RCT, DABHHAZEA: 2 D 76 [F)95 17 B B I3 B 4 78 SRS o

Oristrell ZF[16]/— A ST Fi 45 Hson, SR FAYEAEZ D 1) 25(0H)D s = BFAHLL, #5208
ABEIE ST 25(0OH)D 7K1 F 42>30 ng/ml (1) & 4 SARS-CoV2 H AL, & ™ HE COVID-19 X
B, FETRBAK; HS5®H ORISR TT FEF AL, B fd B LEET) COVID-19 g FET:
IR VEEYT IR — TSI A5 R, 24 ABF/E COVID-19 B R Ah m4EE 3= D, How
TEI M B RAR. fAEREm[L7], RN AYELE R D v COVID-19 BFH T RIEIEIRM . AW TN
A2 D2 FESTMCRIE S COVID-19 S M MiE4E4E 2 D WAL, M4tz D2 5 A X 25(0H)D #Il
JE S5 RIS EE e, FRAT I B P LA KT DAVPA 4E AR 3R D AT IRDHACR . S5 AR, iR
D ZH &3 B MAS KT EG T AT R XGE, ARSI AR T AT S A AP R AR 9T 1 AR E A S
I 25(0H)D /KT, K IL4EE R D 4841 25(0H)D /K 367 i W 5 23, 1midnvE VA7 4% 25(0H)D
K ERITRIAG T ETF. 3E—2B Ee i 4L17) 25(0H)D s i K B4k % D 411 25(0H)D 7K F T+
FOREEE, RUYEER D ANTRIRIT AR, HEARHER YT 41 25(0H)D /KP4 Bt =1 vl B 5 8 B A B B b
7o WORFHSRR A K. fEMEERL b, AW IT R T PR IR TT TS & DR bR I SCE T I, 45 R SR
PR AL SRR YT R G L S BRR bR B R s D LR AL R S Fe b S R I, A R
1) WBC. NEUT. PCT /KFiaI7 il 5 B LR 2 5, m4Ei4ER D 48 E 1 LYMF, IL-6. CRP /K
P TE N R, REARFF LT [B] B AR P B 55 (S RIS, AR S A SE i) T4 5, SRR etk
# D v COVID-19 M98, BAPiR. PumeEEA-

YR D XA G SN R FE AR, R I Y S R G IR N B N e e BRI COVID-
19 A Stk g . 1,25(0H).D 54E/E 3 D 2 k-4 R D RN o4&, I8 7 S 4 RR A B A
Tk YRR B e B [16], PRI MU G 200 JEAR AR o« BUBE R (camp) FIB I 28 g2 FEIKI ¥ )5 3l 1 A7 (E 4
4% D RN TG, iR D RTE B BN BRI . BAAZ A0 B AN i 4 i DA N AR R R S T
WKL R R IE, IR camp 1 defB2 A2/, KIEHPUR . HiieelEH R i EH . 8% D 5
PO APUR BRI S A — AR R E (18] W —Rh LA A A W A2, e 3 3k 41 it P i
TR BRI 2 M O IR RURL, S IR A RS Y R B VRIS R, PR TR N A,
PUE BRI R AR . 4ERFuAR S . 25(0OH)D A1 1,25(0H),D 5 VDR 454, #iatinm qltrE5&H LC3 3k
ik[18].

1,25(0H),D 1] LA 32 B0 LR A1 2 SR (MHC) I 23 R SL 37> 1 40, 80. 86 HZEiA, FEiMH
DC M. /b AU RPUE R Thee, FEPURZEAM T GHMIELPRAR, 4kl B 1 S g
o 1,25(0H),D i@t #i] 1L-12 A1 1L-23 FRHCR AT DC AT4A 4B IR 73 IA[19]. BE4h, 1,25(0H).D
A E R ANE T 4EME R D RE, S B AR 58 S BERAS AR A it 32 IRAS . 1,25(0H).D W] 4|
Thl A1 17 (358 A 2 AP I T B S B, A Th2 g o1k Je Fe 4 4m i I8 7 (0 RR ik [20] [21], 9
R DC M ER T T i k{2dt Treg 04k, (213 ThU/Thl7 RALVEAR A Th2/Treg 41 a2
[22], W7 1k Gy S ok o 0t 7 | G 92 SR AT o

Ak, 443 D A LA B NF-«B {5 SIBB M E A MERE, FECIFN-g AR, TR
LK mRNA FRIE N 1A[23], ARG 5 SR o 22 28 J5 3 AR 11 I I i (MUK v 56 35 1 11 22 4 v
T ER LB (MAPK) 1) 70 2 R RN T R iR A L Rk, 53 MAPK Ki% . Zhang Z5[24]008 50 R I, 4
A% DB EE MKP-1 f3RIE, MIi0H] MAPKs P38 {5 S, /e 2 40 8 1A . 1 1L-6
) SARS-CoV-2 Jiili ¢ e Ha 35 (1))™ H AN R 45 )54 0%, HAE COVID-19 41 i Rl ¥ X 2 Hh e 45 DG4 /E i [25],
DA W T R BA4E AR 2 D LRI RD 1L-6 SRR R B F IR, B COVID-19 B3 M RME RN, XEA
W s R —3.
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