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Risk Factors of Persistent Pulmonary Hypertension of the Newborn in
Neonates with Respiratory Diseases

Hyo Hyeon Cha, M.D.", Sung Yoon Kim, M.D.", Mi Ra Park, Ph.D.”, and Hye Sun Yoon, M.D.

Department of Pediatrics', Eulji University, Seoul Eulji Hospital, Seoul, Korea
Department of Preventive Medicine’, Eulji University, Daejeon, Korea

Purpose: This study aimed to identify the risk factors of persistent pulmonary hypertension of the newborn

(PPHN) in neonates with respiratory diseases.

Methods: We retrospectively analyzed 58 term newborn infants with respiratory diseases who were admitted

to the neonatal intensive care unit of the Seoul Eulji Hospital between January 2008 and July 2014 and required

airway intubation and mechanical ventilation within 24 hours of admission. The infants were divided into a

PPHN group and a non-PPHN group. Their clinical characteristics; diagnoses at admission; initial blood test

results; and changes in vital signs, blood gas analysis results, and ventilator parameters that occurred within 48

hours of admission were investigated.

Results: There were 16 infants in the PPHN group and 42 infants in the non-PPHN group. The incidence of

secondary PPHN was 27.6%. The incidence of PPHN was significantly higher in infants with respiratory

distress syndrome (RDS) associated with extrapulmonary air leakage and meconium aspiration syndrome
(MAS) with secondary RDS as the cause. Respiratory rate over 80 breaths/min (P=0.032, OR 11.3, 95%,
CI 1.23-103.57) and FiO, over 0.8 (P=0.013, OR 16.8, 95% CI 1.82-154.68), when measured 6 hours after
admission, were found to be statistically significant risk factors.

Conclusion: The results suggest that there is an increased risk of PPHN during treatment of respiratory

diseases when aggravation of tachypnea and increase in ventilator parameters are observed after 6 hours of

admission.
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H|PPHN- 0] 427 (72.4%) ©1% k. PPHN2] g1 Alej

2 39.311.5F, 2ATE 3,329.41267.4 gol)aL, ]
PPHNT9] B3t e 387+1.75F 2452 3,175
£308.1 g& & 7 i kel zto|7} Gtk 1 o) A, &
BE 2] o7 514 Ao} ZhAL f- 5 ARRLS] FE A g
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Table 1. Clinical Characteristics of Study Subjects

SRRPEE Bk DR

291 —

et}

Table 2. Initial Diagnosis at Admission

PPHN Non-PPHN

PPHN  Non-PPHN

P- P-
gjﬁg fr:fjg value ﬁ{j;f) fr:fjg value

GA (wk) 39.3+1.5 38.7+1.7 0.177 RDS 3(18.8) 20 (47.6)  0.045
BW (g) 3,329.4+267.4 3,175.5£308.1 0.085 RDS+EAL 4(25.0) 2(4.8) 0.043
Male 14 (87.5) 34(81.0) 0.710 MAS 0(0) 6(14.3)  0.173
Outbormn 15(93.8) 30(71.4) 0.087 MAS+2°RDS 8(50.0) 6(14.3)  0.013
c/section delivery 11(68.8) 28 (66.7) 0.880 MAS+2°RDS+EAL 1(6.3) 1(2.4) 0.479
Apgarscore MAS+EAL 0(0) 3(7.1) 0.554

1 minute 6.712.6 6.1£2.9 0.471 Primary EAL 0(0) 1(2.4) 1.000

Sminutes 8.3t1.8 7.8+2.2 0.392 Birth asphyxia 0(0) 2(4.8) 1.000
Birth asphyxia 1(6.3) 3(7.1) 1.000 Pneumonia 0(0) 1(2.4) 1.000
Maternal diseases Values are expressed as number (percent).

DM 1(6.3) 0(0) 0276 Abbreviations: RD§, respiratory distress sy.ndrome.; EAL,

Crowonnirts 00 124 1o SCRMTEroeriealoos waS mecor ool
PROM 1(6.3) 4(9.5) 1.000 drome.
Outcome

Discharge 10(62.5) 42(100) <0.001 Table 3. Laboratory Findings at Admission

Transfer 6(37.5) 0(0)

Values are expressed as number (percent) or mean +
standard deviation

Abbreviations: PPHN, persistent pulmonary hypertension
of the newborn; GA, gestational age; BW, birth weight;
DM, diabetes mellitus; PROM, premature rupture of
membrane.

T 88 (50%), BIPPHNT 678 (14.3%) &2 PPHN-|A]

Al Btk (P=0.013). MASel| ©]xHd RDS 9} ¢
FES TN A= Az 1o g 3 7l ,]u]
A= Aol ASlEh 1 9] #9] 371 FF, Aol 7kAL A
A w9 HIPPHN oA R A%l ot 7 - 7hel] Aol 7t
AAL HHFTL2 F 7 BFoA QI1THTable 2).

AR BT DAk, HETFE
r o1t ik, A3k 2

SV
r\l

A} (Table 3)
4, U¥ 5 48|72 SOI| EHHAS HBIIAEM A

PPHN Non-PPHN

P-

%S]US %SXS value
WBC (/uL) 20,609£6,123 18,220+6,582 0.214
Hb (g/dL) 16.7£2.2 16.3t1.4  0.552
Hct (%) 50.2+6.7 49.3t43  0.631
Platelet (10°/uL) 274.63+61.60 285.02+61.98 0.570
Calcium (mg/dL) 9.3+0.6 8.9+82  0.137
Phosphorus (mg/dL) 6.5¢1.1 6.3£1.1 0.595
Glucose (mg/dlL) 97.5£32.7 98.9£48.1 0915
CRP (mg/dL) 0.13+0.4 0.17x0.6  0.797
pH 7.2120.1 7.25¢0.1  0.193
PCO, (mmHg) 50.0£10.4 47.1£13.0 0.430
BE (mmol/L) -6.2+4.4 -7.0£54  0.532

Values are expressed as meantstandard deviation.
Abbreviations: WBC, white blood cell; Hb, hemoglobin;
Hct, hematocrit; CRP, C-reactive protein; BE, base excess.

1) AlZtol| i 22ZS Het

Hd TEFTE J Aol PPHNT 2 BIPPHNT A
olo] 2ol 7k §191 o} (63.1+24.1 vs. 54.7+23.83] /%,
P=0.239), 94€ $ 6A1XHHE PPHNo] &J7] 917 e}
A7) A1281ed (84.0%12.5 vs. 71.4+16.03] /4 P=0.006),
18AIRHA] SAIA .= frelabA whe A3kE HAlTHT8.7
16.6 vs. 68.4714.53]/%, P=0.026). |5l = it &
F5E 36A1Z7HA] PPHNO| k& 43S Bl o 57
A 24 A3ITH63.8116.4 vs. 61.9115.53]/%, P=
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0.724). %3 92 Sl Aol PPHN" ¥} B]PPHNA" Ato]
o] ZFo)7} YA 21F(44.4E6.6 vs. 43.626.6 mmHg, P=
0.696), 12A17F7-E] PPHN< 0] HIPPHN-R.C} YropA] =
7 &E Hol7] Al#H8te](38.417.6 vs. 41.316.2 mmHg,
P=0.154), 243kl BAH L2 {203 71 v 4]
5 Hrh31.419.4 vs. 42.476.0 mmHg, P=0.001).
3t A 9 Alell PPHN©] HIPPHN= o] H]
) kot 123k 2ol 7t 319131 (141.9+15.4 vs. 133.3
+20.43]/4, P=0.133), 48A117F4] PPHN-©] B]PPHN

Tofl vl w2 kg S A8k Fig. 1.

2) AlZtoll 2 EF TIARAM A70| 3}

1t pH 2 19 Al PPHN<©] BIPPHN*ol| B]
3 vEgrot fref gt 2ol 7k §lla(7.21£0.12 vs. 7.25%
0.09, P=0.193), 6A1ZFelli= 57 i Zbel] ©Ju] Q)= 2fo] & 1.
0]7] Al&8}aL(7.24+0.10 vs. 7.32+0.06, P=0.002), |

T pH k& 7 7 BollA &4 07 STk AEel9l

100 —#—Not PPHN  —&—PPHN

U *
*

80

70 4

Respiration Rate
(Breath / minute)

50 4

>

a0
55

50 . ,,
15
40

35 4

Mean Blood Pressure
{mmHg)

30 -
150 -

180
170

160 -
150
140

Heart Rate
(Beat/ minute)

130

120 T T T T T T 1
C Initial 6hr 12hr 18hr 24hr 36hr  48hr

Fig. 1. Vital sign such as (A) Respiratory rate (B) Mean
blood pressure (C) Heart rate according to time in PPHN
group and Non-PPHN group. *P<0.05

o} 53], 3t pH #ko] 7.3 o1 8155 A S 2 PPHN
FHEFEE 24 417F MIPPHNT 2 641710 2 el 3
1 PCO, 731 1€ Aloll PPHN+-2} HIPPHN= 7ol
oJgk ko) 7} 1 21H(50.0+10.4 vs. 47.1713.0 mmIg,
P=0.430), 6217+ FAFellAl PPHN¢] 33t PCO, 74|
= AL AskA] oot BIPPHNT 9] 33t PCO, 44|
= Hadto] o3k Aol & BAITH49.7+8.6 vs. 41.9%

0]Z HolA] 9ot (—6.214.4 vs. —7.1%5.4 mmol, P=
0.570) PPHNo] HAP |3 59k BIPPHN-] H]3l|A] #]
%40 7 U2 215 "t (Fig. 2).

3) AlZtol| 2 21ZEE7| X|FEL| Hst

H1t 71 =% (mean airway pressure, MAP) < ¢l
Alell= PPHNT©] HIPPHN ¢l el wh2 gh& 1nole
U 28k Zfol= 9191 1(8.8+1.4 vs. 9.571.8 emH,0,
P=0.413), ©|$-Z PPHN 31 MAP7} 3] 2455

=m0t PPHN === PPHN

7.45 * *
*
*

pH
<

A 7.15

65 -

55
50 4
45 o
40 A
35

PCO,
(mmHg)

Base Excess
{mmol)
S

r T T T r |
C Initial 6hr 12hr 18hr 24hr 36hr a8hr

Fig. 2. Blood gas analysis findings such as (A) pH (B) PCO,
(C) Base excess according to time in PPHN group and
Non-PPHN group. *P<0.05

— 316 —



AEH S — —"_3_7] A3H AR o POIW

= 73%2 WGl WPPHNT & Qﬁ}% BEE HoAA Al

48A7tel| 71 & AfolE E&iv}(15.8i4.4 vs. 8.142.2
emH,0, P<0.001). Bt FiO, 3 3¢ Al PPHN-Z} 1]
PPHN Aol 2Fo] 7k 619 2140.59+£0.2 vs. 0.58 0.2,
P=0.935), 6A17-5-E] PPHNT-9] Fi0, ko] #1430
FEato] 7 i 1hel] f12]%k xpol 7} 2|4 2TH0.86£0.2
vs. 0.610.2, P<0.001) (Fig. 3).

5. EX|AE 12N
PPHN9] 5t ZTA17]= 1

A% Aol AL A58 5 Qi 2AES FHe] Sl

Fl

E
©
=3
=
g
g
T
Z
L

=
A A F- 6A17Eel AR SRS, dITAEA a4,

FE L7 X]sﬂkO] A
=]

F9 40 mmHg °l3k] -9 pH 7.25 o|3}k1 7%, PCO,
50mmHg ©]74<1 -5, BE =7 0]/l 74

12 mmHg °1%<2! 4% F

t} o] & TF4 803]/A o1l A9 (P=0.032, OR 11.3,
95% CI 1.23-103.57), Fi0, 0.8 ]2l 4%

OR 16.8, 95% CI 1.82-154.68)7} 2] 3= HH 2l =
uhgiek

w=pe=NOt PPHN  «=@==PPHN *

Mean Airway Pressure
{cmH,0)
=

A 7
* . * * *
100 |
80
ox
g2 0 |
20 -
20 . . : : . .
B Initial 6hr 12hr 24hr 36hr 48hr

Fig. 3. Ventilatory parameter such as (A) mean airway
pressure (B) FiO, according to time in PPHN group and
Non-PPHN group. *P<0.05
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