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Abstract

Objective: To investigate clinical characteristics and pregnancy outcomes of pregnant patients

with pulmonary arterial hypertension (PAH). Methods: A retrospective study was conducted on 82

cases of pregnant women complicated with pulmonary hypertension who delivered in the Affiliated

Hospital of Qingdao University from 2020.1 to 2023.1. The cases were divided into three groups ac-

cording to the severity of pulmonary hypertension: mild PAH group (30~49 mmHg), moderate

PAH group (50~79 mmHg), severe PAH group (280mmHg). The timing of delivery, mode of deli-

very and pregnancy outcomes were compared between these three groups. Results: 1) There was no

significant difference in the average age and timing in the hospital of mild, moderate and severe PAH

group (p > 0.05). Gestational age of mild PAH group was later than the other two groups (p < 0.05). 2)
The cesarean section rate was higher than the vaginal delivery rate in these three groups (p >

0.05). The rate of neuraxial anesthesia was more than that of general anaesthetic when cesarean

section was conducted in these three groups (p > 0.05). 3) The postpartum hemorrhage of patients

with the severity of PAH was similar in these three groups (p > 0.05). But the rates of admission of
intensive care unit (ICU) and postoperative heart failure were significantly different in three

groups (p < 0.05). 4) The rates of premature labor and neonatal asphyxia were similar in these

three groups (p > 0.05). But the rate of neonatal low weight was significantly different in three

groups (p < 0.05). Conclusions: Pregnancy complicated with PAH is a severe threat to maternal

and fetal health. Regular and full-course prenatal examinations during pregnancy and timely ter-

mination of pregnancy can enhance the outcomes of pregnancy.
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ik IR BB IR VERE . 125 PAH 4 67 5, WS4l 8 filfbsy, EEA 7 B, HoR. PR
Bl T2 ATAT R LIE S P=; EIE PAH 41 2 Bl E TR ATEIR, 2 Bl F 2R IRers 5 U
36 =1, 46 HIRIF=H; 16 BIEA LRI O, H S BIEdFRIGST; 70 EFSHLE. &
FE PAH ZH B 5 WS 32.18 £ 4.54 % . “P-¥ 0 1521 38.50 (37.0~39.30), /& PAH 41iE4 T H4F# 29.75 +
531 %, P2 36.70 (35.40~37.40), ELJF PAH 413 PR 30.00 £ 6.06 % . 1524 )5
37.60 (34.95~38.0).

N 1) MRS R A LAIE(UCG) 2 PAH: 2) T-IRREWOa I % 3) FE= HIG IR
PRI TEHE: 4) IRMME R LT

HERRPRUE: 1) IGRIEAZRIAERZT=1E; 2) RIERBE W, S G2k b; 3) Wik &E
RUEIREF: 4) IRMPEREE. K.

22. ARAZE

2.2.1. BRE

Wk PAH ZAI(1) — MR BERE: ERE . IRk, iR B E; (2) Z2EmK B E: UCG
g i AR T PR HILE . RE ICU BEAFLREREE; 3) #irE)L—mEk: B4
fREE ., Apgar P57 .

2.2.2. #EEHbIE

IR E I PAH 2 WibsvE: £ UCG € PASP, PASP > 30 mmHg Wi NflizhikEE: R4 PAH
FEEFEE N ¥ PAH: 30~49 mmHg, H/¥ PAH: 50~79 mmHg, #FJ¥ PAH: >80 mmHg.

Hp=s it > 25 B, <37 .

AP IR =37, <42 J.

RIEPERG I LE K : TR 28 A R BRAREAG ) LR PRIAS SOV 4k S 4 i 6 1 B4R UR (1 77V

WA LR E: Apgar <7 %r; Apgar WO B FE B OF, PR BILEK ) B

AR L. $85 77 JLH AR E/N T 10 B EEUe A LR E /N T 2500 g.

ANTZE )L AR EAC T RG2S 10 | A5 H A L.

2.3. GitER*E

K] SPSS 26.0 AT Ge 00, IEBS AT ER R LI £ Rz (X2s)FEw, KA %
8T AEIES A O EE 2 241 7] L8R ) Kruskal-Whitney #5565 20 88085 K H = 75 #6:36:(Chi-square #6536
I BB SRS B MEAS 56 (Fisher #5056, FAAIEIELERRIR; LLp<0.05 NESH G EE L.
3. &R
3.1. EIREH T ERE PAH BE—RER

Pt oy B PAH =420 IE4ERE . PR B [a) LR E I R 48T 22 2% 5 (p > 0.05); ¥+ &7=1A
El A Giit 2 2 e (p < 0.05); % PAH 4L % i KT . EE4 PAH SBRE A5, BA
Giit 2R (p<0.05). W#E 1.
3.2. BiREHAERE PAH BES KA

Eeiese. v, HEE =4 PAH Z2 40355 72 5(93.43%) B 5K T BHIE 73 10 5.(6.58%) . /% PAH 413% 67
i, 1 5 g R 351 72, 61 451 B 3 B PR 2R BRI , 35 BT P 5R(92.42%), 5 Bl Z e B 48 Y138 43 1(7.58%) »
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Table 1. Comparison of general data in pregnant patients with the severity of PAH

%= 1. FREHTERRE PAH BE—MRERIELE

RREH HREZH HEH Fly? p
() 32.18 £4.54 29.75 +5.31 30.00 + 6.06 1.460 0.238
2= 26 5 5 43.950 <0.01
SMEZEFEA)  38.50 (37.0~39.30) 36.70 (35.40~37.40) 37.60 (34.95~38.0) 6.606 0.037
SESE BRI TR (OR) 6.90 +4.92 8.13+5.08 9.00 + 1.83 0.784 0.460
Table 2. Comparison of delivery methods in pregnant patients with the severity of PAH
2. FRAHARIZE PAH BEHE DAL
[ 18 43 W g it ba p
R 5(7.58%) 61 (92.42%) 66
A 0 (0.0%) 7 (100%) 7
AU 0 (0.0%) 3 (100%) 3
it 5 (6.58%) 71 (93.43%) 76 0.452 >0.999

3.3. BIREHTEIRE PAH BEITRIE = F AR HEES AR

PAH Z A 47 515 7= F AR HEE YRR 2R (92.96%) K T4 B IRIFE#(7.04%) (p > 0.05). %2/% PAH 4 5
191 B TE A B IR AT B 7= AR (8.06%), 56 il L TEAMER N IR 475 B 72K (91.80%), H. HJ¥ PAH

B MRS URRIE AT R R AR 3.

Table 3. Comparison of anesthesia in pregnant patients with the severity of PAH

3. HIRAHAEIRZE PAH BEITHE~FARESR

4 BRI HEEE PA R it x
L2240 5 (8.20%) 56 (91.80%) 61
R 0 7 (100%) 7
HEH 0 3 (100%) 3
it 5 (7.04%) 66 (92.96%) 71 0.450

>0.999

3.4. HREHAFEIRE PAH BERIRE /O

b VELE PAH =47 107 5 LB TE B B G4 22 57 (p > 0.05): B EZ PAHALA 15 ARJE# 1CU;
T PAH 4HA 6 ARJGH: ICU, HJE PAH HEBFH ARG ICU, Hif 2 ARG R CFERATHR:

ARJEHE ICU B ARG OERKEREBAG G 2% 7@ <0.05). W4,
3.5. FiE LB~ HIG ARG R o th

B PAH HAE 15 BIEF=)L, | PAH 4H 5 61F7)L, EE PAH AH 1 BIF7)L, &, . =
¥ PAH & 415 E LR R B4 2 R (p > 0.05); B PAH 41 12 B4 ) LIEE <2500 g, HE
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PAH 417 5 BlEi 4 ) LIAE <2500 g, HE PAH A 1 B4 LAE <2500g, &, . HEF PAH %41
Bk JUMEREE R B G2 R (p < 0.05); BB PAH 416 2 B4 )L 1 208 Apgar<7 7, T/ PAH 41
B 1HHAIL 1 7% Apgar <7 4, HFE PAH ATHAILRARE, 8. J. HEZ PAH S4HHAILE LR
R RG22 5 (p > 0.05); 5 PAH 41 1 FURFHBEAER “EEFIRaTH” 4755~ 1R, kAT
NS W PAH 4 1 B T2 AT R LR 5177 B PAH A0 4 BLEREEIT R, 2
Bl T2 RAATRERIR, 2 B T2 TR B iUG: B . B PAH —4lUB R RIEER R BA it
%5 (p <0.05). B HITHAJLBET:. W 5.

Table 4. Outcomes analysis in pregnant patients with the severity of PAH

4. FREFAEIRE PAH 2L/ D

R L U F/y P
77 J5 H i (ml) 350.00+ 111.12  306.25+94.26  292.86 + 142.68 2238 0.296
ARG ICU (#) 15 6 7 22.396 <0.001
ARG RA O 0 (0) 0 2 10.104 0.006

Table 5. Analysis of the perinatal neonatal clinical outcomes

5. W) LE~HIRRE R ST

A A A 7 p
Wi LR R 15 (19.7%) 5 (6.6%) 1(1.3%) 5.631 0.051
B R E R 12 (15.8%)) 5 (6.6%) 2 (2.6%) 11.003 0.002
e JLE B2 (Apgar <7 41) 2 (2.6%) 1 (1.3%) 0 (0) 3.053 0.349
[l 7= ) LB T % 0 (0) 0(0) 0(0)
=I5 P = 1 (16.7%) 1 (16.7%) 4 (66.7%) 17.552 <0.001

4. g
4.1. RS H MBS EN L KRR

PAH 53 LTS R AR ER AR S ISR RE R LR, B4k R T 9% R G050, WnEsarf gy, thl
REARIBAL RN ZIVEER I T HI[5]. NANABEFLN) 82 BIIEUR G sk k3, 16 B e K%
OMER, Hp 7 BIeRIEOIERA S FARIGT: AR FIEH 7 4 BH BAEGHALH, FENR
GBI . REAPIIIERZ —FE SRR, UZHRERATR. ZMEAGPURMHME N E 2
FHIE, PAH 2 H ™ E IFRAEZ —([6].

4.2. FiRhEkEEN &) L& R

Bl AN 5 2 H N PAH 287 10 R AR P R RORE B B A0 T 1 e 1, 3G AT 3 R A
T, N YIE 2 T 2] SR AR IO A I N, i Eh 705 SR I ER KT R A B, PAH
ZUO E AN, SRR S B RRH, B K e RS E I ACRE[3]. 2016 SRR O
JIESR FAEXS 151 44 5808 PAH Z2IAMIWE TR oR[7], 208 27.8% ) A KA O F13E s, (HARKAESETS,
R )G 1 A 5 A sETs, JRBR Sk Ji s . fEANTTTH, 2 BIEE PAH 20K )5 PG 715
AT IR
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WYRAG I PAH X2 L= A 2 A R, & WA RIEIRFA 6 LAEK R E R AR >
[8]o UbAM FIRRRIMCOMER 2= 20T 5 R I, 9.3% iR ) LEios A2 )L LR P~ #A%E T, i H PAH Z21EF 43 i
T AR LA S R MO 0 IR R A s T IR B KCP (7] 2021 £ — TR SRR 9], By kAR Ek
58%, /NTZE LR AZEN 36%, ERIEPERZ KAZN 21.7%. FEARBIFH, WAIKLEA e RMEO
BE, BrRRAER 27.6% 21 6), BEIEMR KR 7.3% 6 6), #HAEILEERR 4.0% (3 H), (KHAEAE
JURAEZR 25% (19 H1).

4.3. B RIERE

H RO T 88 PAH (2200350 B P2 i R B AR IR 7 A TE 4. A SCRARE, 5 XIS AR L, 4 5
PRI PAH 228050 T2 280 [10] [11]e A SRR AT R S B0 HEPUR ML, USRI FIRE B BRI
BB IEE =, B i 6 4 SRR 245 400 (1) S M UL A 2 3 B ot WPl o JFE A2 8114 ) A FH A I3 30 0 2 R AR [ 11]
[12]. BEMSEAMRRIEAC K218, H AT DAGERF LA SN 122 e, JERRE R, &5 5™ BRI %, FEREE
Bk BIFRAEBRBR AR, H RO G R IRR 3]0 22 ANy T HpoC 2E G I 1 35t L B il 2], 21 PAH
Z SR IR S A BRI, T4 S RRIE . A SCRRIRIE[13], X T JE PAH 2210, 515 P2 i e A N R
AN RUEYRES 5 (1) A2 208 KR BRAR,  ELAE TCU 452 B3 IR 1) AT e i T) 0 S o A1 b s R L JRR T 2 2 8 ft )
TR PEMER N RRIR . AN FTH 71 190 BRI S5 v 66 BITEMERS N RRIE N 2 bR g, e, EF PAH i3
PITEMER IR N & OEAEgR, AR A RFEA R FH i

4.4, LIEMIRERHLRE 51k 77 i HE

it S0y ok vt s PR A 00 28 L SR AR U S LG TR DD 8 18, NTEZE A VPl B O IhEE . IliBlk & 1 7K~F J B
BAEBL G e[ 14]. . T PAH. 0IWEE T~ 2 H BEA:T0 0 3 52 K HoAh - RRE A 22 il 76 72 235 G 0 R
MEER, FRURTT O 5, (RS, REEK S 34 FA& IR, BB TIRATZ IR &
% PAH B0 IIRE I~V KA M E R I RE R BT, NEYSSMIR, MR E &I EgR[15]
[16]. BHFFARIE[17] [18], 32 FE PAH o T3 7E 52 34~37 J& 53k, 1 PAH & F¥ITES 31~34 Ji ik,
HJE PAH FH-VIES 28~30 A0t AT PG IR . B PAH 204500022 8 73 008 -
37.0~39.30 il . 35.40~37.40 J&. 34.95~38.0 J&.

XTSI YR PAH B3, KEHE KRR IIT 7R EARLIELEYR[19]. 28 75 i mT 45
PEZE, HACK I E 4. P00 S or Wi (1) Valsalva 24FE 2 51 R LGN 775 S AREE (2] &5 7= )] DL R
SEIRI U, Yok DR P9 5| AES 1) LR N, At (s i I 3 7 27 238 (3] K 22 B AL 38 SR X T 18H PAH,
JEH R, HEE PAH BUE I H AR ™ B I ROE LS 5 B e 2 IR (5] [20]. — T 2020 RIS A5
Priath, 294 4 847 PAH 220 AT 72% M) 22 0 5835 B 7= 2 b IR AR (21 B2 #F 5T oR[22], 22 44 PAH
FgATH B PR &R R, HoPa 4 N@/22)50T2, 1 19 LA BAIE S B INZEN 1 AN(1/19)F8T. W T 005
REMATI A2 T PAH 8 NARTDR ISR AT B E BN 10070 AU FHd 6 B8 E IRV ™,
Horp 2 GIRZATENRIAR, 2 BlEE R AT R EEURA, 2 Bl 24T R PLIES AR, B 5 BIEEE PAH 14
EBANE T 1, 71 B1221E(93.4%) 5 B = 4 B IR .

5. &t

ik, WUREIF PAH, JUHGIFHERE PAH FUEGRXSN s, WOREA RIEIRE /. X RENs4ka:
GEURI) PAH 2210, FRAREFEEA R R R AR R I KRR AE 2 A RHS T UME AN 2 T P0G S o6 (2 Atk L, J5%
ERFAA B R IA AL, ARRETHE T %, Bl OIhee, ZINZHE. SRR .
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