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hyperparathyroidism ( PHPT ) , has gained increasing attention. NCPHPT is easily misdiagnosed in clinical practice, and its
risk factors need to be evaluated further. Objective To investigate the clinical features of NCPHPT and to explore its risk factors.
Methods Patients diagnosed with PHPT (n=153) were retrospectively selected from Nanjing Drum Tower Hospital, the
Affiliated Hospital of Nanjing University Medical School from January 2016 to December 2021, and divided into an experimental
group ( NCPHPT group ) and a hypercalcemia PHPT group according to the corrected total serum calcium level. Meanwhile,
individuals undergoing physical examination with normal parathyroid function were selected as the control group. The differences
in clinical characteristics, glucose and bone metabolism, imaging and pathology results among the groups were compared.
Multivariate Logistic regression analysis was used to analyze the risk factors of NCPHPT. Results  The number of cases in
NCPHPT, hypercalcemia PHPT and control groups was 36, 117 and 50, respectively. For biochemical indices, compared
with healthy control group, the levels of alkaline phosphatase ( AKP ) , uric acid (UA ) , and parathyroid hormone ( PTH )
were much higher in NCPHPT group, while serum phosphorus was much lower ( P<0.05 ) . Compared with hypercalcemia PHPT
group, the NCPHPT group had notably lower levels of serum calcium, AKP, serum creatinine (Ser) , UA and PTH, and
significantly higher serum phosphorus level and estimated glomerular filtration rate (eGFR) ( P<0.05) . In terms of glucose
metabolism, the glycated hemoglobin ( HbA,,) , and insulin resistance index ( HOMA-IR ) in NCPHPT group were much
higher than those in the control group ( P<0.05) , the FPG, fasting insulin ( FIns ) and HOMA-IR in hypercalcemia PHPT
were much higher than that in control group ( P<0.05) . In terms of bone metabolism indices and bone mineral density, the
NCPHPT group had much higher levels of PINP, serum B —crosslaps ( B —=CTX ) , osteocalcin (OC ) and calcitonin (CT) ,
and obviously lower bone mineral density of the L,_, lumbar vertebrae and femoral neck than the control group ( P<0.05) .
Compared with hypercalcemia PHPT group, the levels of PINP, B -CTX, OC and CT were much lower while the bone mineral
density of femoral neck was much higher in the NCPHPT group ( P<0.05) . Parathyroid occupying lesions in both the NCPHPT
group and the hypercalcemia PHPT group were more prevalent in the lower pole. There was no statistically significant difference
in diameter, location and ectopia between the NCPHPT group and the hypercalcemia PHPT group ( P<0.05 ) . The rate of
multiglandular lesions was higher in the NCPHPT group than the hypercalcemia PHPT group ( P<0.05 ) . There was no statistically
significant difference between the two groups when comparing the types of pathology ( x ’=8.556, P>0.05) . Multivariate
Logistic regression analysis showed that urolithiasis [ OR=2.462, 95%CI (1.178, 3.552) , P=0.011) , decreased serum
phosphorus [ OR=0.027, 95%CI (0.001, 0.711) , P=0.031] and increased AKP [ OR=2.809, 95%CI ( 1.422, 8.020) ,
P=0.037 ) were relevant factors for NCPHPT. Conclusion Patients with NCPHPT have many clinical symptoms such as elevated
blood pressure, abnormal glucose metabolism, abnormal bone mineral density and urolithiasis. The presence of urolithiasis,
hypophosphatemia and increased AKP indicates the possible existence of NCPHPT, which can be used for early Screening of
NCPHPT to reduce the misdiagnosis rate.

[ Key words] Hyperparathyroidism, primary; Normocalcemic primary hyperparathyroidism; Bone metabolism;

Glucose metabolism disorders; Root cause analysis; Disease attributes
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Table 1 Comparison of general data and biochemical indices among control group, hypercalcemia PHPT group and NCPHPT group
— et Hefghi
i e e o E SRR mE 0B 0 AKP Ser [fiin_, A PTH
(Big) (%) (kew’) (mmHg) C(mmHg)  (mmolL)  (mmolL)  (mmolL) (UML) (pmoll) (173n) ) (pmoll)  (pmol/L)
EREATA 50 228 469:154 24141 123£19  77:8  242:019 103:0.06 393:0.9 659£196 554157  1298+300 982731 52:17
ERMBA 36 1224 515:141 24234 133:20° 8328 262:0.2 0842019 402£023 1057£689" 565138 11812331 3321864 3302262
REA N7 383 525158 236£38  130£20  86+12 308030 071£0.18" 415£147 2653:885" 769:439"  1041:£401"  3968+1234" 588476
FOx) 35100 2339 0908 383 12860 136280 571740 0.715 154,204 9417 9.074 137272 36.150
Pl 0073 0100 0602 004 <0001 <0001 <0001 0490 <0.001 <0.001 0.002 <0.001 <0.001
) e AN B (gem’)

HbA, (%) FPG (mmolL.)  Flns ( pUml) HOMA-IR PINP (pgl) B-CTX (pgL) OC(pgl) CT (ngll,) Ly i
fEFEIRAL 527214 479+0.65 1012631 218+184 0733473 0512027 17.11£561 200£0.70 123£0.12 101£0.13
FRMBA 5722015 5135081 12.87+8.24 5.83£2.09' 82402040 0972036 4628+2395 459289 093016 095012

| 546032 5316152 16121083 608£300°  17139£3852"  150£092"  77.28+3330" 4932293 0.87£0.11° 0.72£0.10"
FOx) 3802 3.045 7402 40.930 201000 33823 87733 23579 145,063 142206
P 0.024 0.050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

i BMI= K%, AKP= GRIERRIRAE, SCr=TEILET, eGFR= 8B /Iakikid s, UA= JRERZ, PTH= FURZZIMEZE, HbA, = BifLINLIE T,
FPC= 23 I, Flns= 255 25, HOMA-IR= B Z4PTda %k, PINP= T BURTI R AR AERK, B -CTX= [ MATKIJE C ik B P4,

0C=HH53K, CT=FEE5E, L= 55 1 HE ~ 25 4 J0AE; " 3R S RE 4 LA P<0.05,

2.4 IEH MBS MR A AL B AA HL B IE IS A AR
BRI R R R AE, Hodr 34 441 (94.44% )
IR IR, 2 ) (5.56% ) NHUIRZFIRIG A £ 7
B (24.1% ) PIHCRBRZL IR RAAT HORIR R . 7
EREGLL, HUIRZ IR (88.89% ) AP H: A L s B Pl
A5, 10 4] (8.55% ) MHUARZFARIE A, HURSG IR EH
FOL(2.56% ) o WALRBZEAILLE, EZR SR
X (x’=8.556, P>0.05) , W3,

F2OEE MG RS R E AR ETOR L
Table 2 Comparison of imaging features between NCPHPT group and
hypercalcemia PHPT group

P FR S IER MBI P<0.05; 9 xH

BMI. 5 S A S SE B =R A F b ( A4k, AR A
BARWHER ) AR, Sl RERERMEZH R
Logistic [IJA5AY, = ZAR R FIAE UL 3R 4.
DL R 4 BT b P<0.05 Y S OB SR
(OR=10.23, 95%CI (1.007, 1.046) ) . IR R 454
( OR=1.005, 95%CI ( 1.001, 1.010) ) . Ifil# [ OR=0.016,
95%CI( 0.001, 0.192) ] . AKP[ OR=2.692, 95%CI( 1.274,
6.272) ) . Ser [ OR=1.060, 95%CI (1.007, 1.930) ) .
UA[ OR=1.027, 95%CI( 1.003, 1.040) ). OC[ OR=1.014,
95%CI(1.004, 1.024) ) % CT{ OR=1.021, 95%CI( 1.002,
1.040) ) 10 AZE S #FT 2R Logistic A4, 45

/‘ \L‘ /) ] A Al AAA" A““\ /\z:': / T_;l'_‘ E
. (ﬁf) B —— [n?afcf/j) ] ?g%ﬁ% %Em & JT/JA JRZ S5 . IR B X =5 AKP J& NCPHPT
: RARISTfER IR (P<0.05) , W& S,
ERMMSA 36 2.06+1.00 25/15 11729 0 4 (11.11) S LA
ftei] 117 223+1.04 52/61 34/79 4(342) 0 3 FJ--LB
EEH 23+ 1 3 E . N N
P o e bt 4 R 010 9 3 L A T 0105
A J. A N o D, VA2 M 552 s (9]
" 0329 003 0757 053 000 NCPHPT 1E & PHPT %) — Rl 2 B % i 52 31 5631 7 .

e "l x M —FRRA Fisher's BITR %

F 3 OEH MG S ESALEFRIE TR (0 (%) )
Table 3 Comparison of pathology features between NCPHPT group and
hypercalcemia PHPT group

NCPHPT H & s AL i A 58 2 i 0, A SR S5 845 AN B
O EETE NS B Z T NCPHPT (2795 R
s R, B ARG [ I 53 BT T NCPHPT B9 16 IR 5
IE R H G R 2

AWESE Kk R4S NCPHPT 3% A= fb 48 45 1 AKP

415 % fiE5E e Hirg ZARAAE  ANA SR . . ..
Eﬁméﬁiﬂ f 34(9%444) 0 2(556) s 0 1(2#78) UA .| Ser 554580 PHPT FHi AN, (HAHB R A
GEA 17 104(8889) 3(256) 10(855) 15(1282) 16 (1368) H, NCPHPT QL2 HLERAY AR, BRI RO i 2R

2.5 NCPHPT iy A#H & I & 0 A LA & 45 & NCPHPT
FHEAEE (W 0=, 1=42) , By, Fi.

GurcA T —ERERmRE . I m, AR L
NCPHPT & & A1 % filt B X B8 41 PINP, B -CTX. OC.
CT ¥ T4, X EH NCPHPT LA T B Bk 2,
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F 4 Logistic [IIA43HTi = 2L AF B FIRE
Table 4 Main variables and corresponding assignments for Logistic

regression

5 X1 B=1, =2
< 40=1, 40~49=2, 50~59=3,
i (%) X2 ~ 601

<18.5=1, 18.5~23.9=2,

BMI (kg/m” ) X3 24.0~27.9=3, = 28=4

el LR B X4 =1, =2
BRI ARG A X5 =1, /=2
A R xe ~HEED =1 Eﬁﬁ:ﬁjﬁﬁ\ =2, B
145 ( mmol/L) X7 < 2.75=1, >2.75=2

M (mmol/L ) X8 <0.96=1, 0.96~1.62=2, >1.62=3
M4 ( mmol/L ) X9 <3.5=1, 3.5~5.5=2, >5.5=3
AKP (U/L) X10 < 185=1, >185=2

Ser (- mol/L) X11 < 106=1, >106=2
PC(FF73[II‘1‘§1) i,}“inil X12 60~90=1, >90=2

UA ( pmol/L) X13 < 420=1, >420=2

HbA,, (%) X14 < 6=1, 6.1~64=2, = 6.5=3
FPG (mmol/L ) X15 <6.1=1, 6.1~6.9=2, = 7.0=3
PINP ( pg/L) X16 SENME

B-CTX (pg/L) X17 Sl

0C (pgl) X18 < 70=1, >70=2

CT (ng/L) X19 =1, =2=2

5 K4 NCPHPT 32 A R Z R Logistic BT 4347
Table 5 Multivariate Logistic regression analysis of the risk factors for

NCPHPT

SRS B SE - Wad x’ff P OR (95%CI )
BIHDRRSA 0901 0.243 13.744 0011 2462 (1178, 3.552)
HEESE  -0916 0477 3.686 0055 0.400 (0.157, 1.019)
M S3612 1021 12510 0031 0.027 (0.001, 0.711)
AKP 1033 0312 10958 0037 2.809 (1422, 8.020)
Ser 0.021 0010 4.041 0.054 1021 (1.001, 1.042)
UA 0.068  0.120 0.327 0567 1.071 (0.827, 1.354)
0C 0013 0022 0.346 0556 1.013 (0970, 1.058)
) 0092 0208 0.194 0659 1.096 (0.719, 1.647)

HAHEF ST I R B 378 NCPHPT X B %5 B 1 52 i 4 1H
TETE, EERIAE L, MR 8% B i AR, SIPROVA
2t L2 e Iy A 187 1) NCPHPT £ B 5E v [l e %
B 429% WY B FEIF A B EERE . AU AR
i R, NCPHPT 41847 HbA,,. FPG, HOMA-IR %
{4 B2 25 . TASSONE 25 131 4347 T 23 fi] NCPHPT
BH I AR, R A R R, EAR
At 25. 75— &I PTH /KF 5725 18 1l b
SIEADG, XU NCPHPT Al g2 oA 24 .
i NCPHPT A0l fig S a1t bAi e, Al
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VS0 2% B S A AR AR T DA B B ARG A R R
WS 2, TR R AT DA i S R AR KT 1)
WO LT AR Y BRIk AN, A TRSGESE T
NCPHPT X078 . FREKE R RGN . O NS T
T, AHFFE4 M CHEN 28 V' JFoe 4 5 —3, YR m
NCPHPT H 3 8 F o BB 241 & A w8 1l A XUBS: T 5 5 il
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