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Predictable risk factors and clinical courses for
prolonged transient tachypnea of the newborn
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Purpose : Transient tachypnea of the newborn (TTN) is usually benign and improves within 72 hours. However, it can also
progress to prolonged tachypnea over 72 hours, profound hypoxemia, respiratory failure, and even death. The aim of this
study is to find predictable risk factors and describe the clinical courses and outcomes of prolonged TTN (PTTN).
Methods : The medical records of 107 newborns, 35 weeks of gestational age with TTN, who were admitted to the
NICU at Seoul Asan Medical Center from January 2001 to September 2007 were reviewed. They were divided into 2
groups based on duration of tachypnea. PTTN was defined as tachypnea >72 hours of age, and simple TTN (STTN) as
tachypnea <72 hours of age. We randomly selected 126 healthy-term newborns as controls. We evaluated neonatal and
maternal demographic findings, and various clinical factors.

Results : Fifty-five infants (51%) with total TTN were PTTN. PTTN infants had grunting, tachypnea >90/min, FiO2 >0.4, and
required ventilator care more frequently than STTN infants. PTTN had lower level of serum total protein and albumin than
STTN. The independent predictable risk factors for PTTN were grunting, maximal respiration rate >90/min, and FiO, >0.4
within 6 hours of life.

Conclusion : When a newborn has grunting, respiration rate >90/min, and oxygen requirement »0.4 of FiO, within 6 hours
of life, the infant is at high risk of having persistent tachypnea >72 hours. We need further study to find the way to reduce
PTTN. (Korean J Pediatr 2010;53:349-357)
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ARHGITE 97 AHE 1] flste] 24 45 Btk 4Y A
Z, 7 T3, a8 EE, 29 Hd E57 Hukr, Ale
A&, A—aDOz, &4 393 ¥4 UYEEF, ddeids,
AeoteEld, 2, T &, 4P & AT

= A

FRE Azl oist FAH 412 SPSS (version 14.0)
ol g3kl om PTTN, STINw ¥ thxwo] Hlu= Aeln)
A2 (analysis of variance) ¥ AR 92 Duncan?]
A378-& Atk PTTN % STTN] vl |5
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247y 4% TTN %

PTTN & 559, STINT-S 524 o8 7
Ho AeAE> PTTN

2
o} 1074 & 51%, 49%= AA o}%ﬂk &

To] 36.4%£1.47F, STTNwo] 36.8£1.15, thxe] 38.3+1.4
T2 TTNw S| fobzo] thztol Hl o}O% ol A gskont
PTTNw 2 STTN< 2k bl giglvh. W Anl= Al &

T onlsigi EAAIES PTTNT 2,9194476 gm, STTN
27374603 gm, &7 3,172+500 gmO. &, TTNT-o] thzxT
B 29y TTNT WellAs PTTNTo] STTNT R}l o F7
Atk 71+ STTINTO] 47.4+£2.9 ecmCZ PTTNT 48.7+2.0
cm¥} O)ZTt 49.4£2.0 cmBEu 2gkom F9& tlFTte] gy
SA ZAh 1% okt Wt 74 mRkl A= PTTNO|
22%, STTN*o] 23%22 F TTNT el #fol7k fllont
z2Te] 2% Hrhs 2w QA Wokeh 5 okxrt A4t 74
njgkel A= Al 7 BFollA $ dE gtk 24 A A=
PTTN0] 75.6+23.0 mg/dLZ 7} =9t7 STTNT] 67.5+
22.6 mg/dL, Y%7 59.6+17.7 mg/dL <=A= 4] $3te] &n
Qe Zol7) AALh EA AF SHE AL Al 71 2ot
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40%R.ct ou] QA o wWgkot 7 TTNT Atojelli= 9v] &
Zol7t ATk A4 FA] AW A$-= PTTINTO] 64%,
STTNT 63%, 2T 41%% F TTNT-o| TR ZAR
2 24 A9 9 WA T TTINTS A2 U233 th(P
=0.985). &Rt GA] 27|¢9aEr AE Shols PTTNT
16%, STTNT 13%, tZT 14%= A ¥+ =Fo)7} it <
AN s PTTINZONA 5%, STINT 8%, UET 2% 5
AgA oz ou] Qe AolE BHT 5 AR TTNT A
T 22 ¢S BAH(P=0.083). 944 vdUdE PTTN
oA 7%, STTNT 8%, 2T 4%= Al 3t 27 9l #lo]
£ Slek T ol9jell thejol Al XA Hink 4 ﬂ%ﬂ& a4
Ag, 2AQ A 715A e T2 AR CH PTTNT
/\1 1:]-1;]}0]_ 01}\]_0. 5Uﬂ x—]z]EHH]— oy b})\l—/\u 15 13]_ oo ]g}

I STTNToM = 42 129, 39, 09 ollo a2 247
7, 2%, 2ios Al wxiel EATgAHoR gule it
(Table 1).

2. PTTNS| ISQIXI2} I AQFA

STTN# Blwste] PTTN #4 = A5 98 7k 5 &
A 6A1ZE ol BHAsE BEA ™ (grunting) & PTTNTC] 80%,
STTN 42%= PTTNw o4 Wtk &4 6413 ojdjel] FHojf &
o ek PTTNT: 154+113), STTNT 151+143]2 F
b Zpeol7b gldoy Hul 9 &4+ PTTNT 90+18%],

Table 1. Demographic Findings

Predictable risk factors and clinical courses for prolonged TTN

STTN 7811732 PTTN oA Wit} E4 6417 oldle]]
ARE AbA9 HI s EE PTTNTY 49 Hd Fi02 0.38 ©]
o} STTNT- 74 FiOz 0.29 o]t 54 w48 23 A3y
3 3 SR HA @& PTTNT pH 7.29+0.07, PaCO:
45.2+8.8 mmHg, PaOy 64.3+29.0 mmHg, HCO3~ 21.3+2.7
mEg/dL ©]lo™ STTN#S A$ pH 7.32+0.07, PaCO:
41.4+8.9 mmHg, PaO; 67.9+25.8 mmHg, HCO;~ 22.746.2
mEq/dLE 7 27k 9] gl zlel= flsith &4 6417 oy
o] Hr} A—aDOy= PTTNT0] 125.7477.2 mmHg, STTNT
79.51£60.0 mmHg2 2 PTTNT-AIA =3kt) &4 2 & A3yt
FoNgab A} W& = PTTNTOA 17,31346,282/mm’ 2
STTN 14,79345,160/mm” K.t} 2w QUA] Egkor} 722 A
Zlel A% CRP+= 7 w7ke] 2ozt igith CRP 4 (=0.9
mg/dL) ¢l golr} Z+ ol A 2 A Q=] o] S5 Hl
o] AT Aol BT FAoE HAUrE 24 194 Al8e
g3 ArPY F S PTTNTIA 4.5+0.4 g/dLZ STTNT
4.8+0.4 g/dLRT 9v] QA Wgtm &Ewl s PTTNT
2.55+0.22 g/dLZ STTNI 2.80+0.34 g/dL Rt} 2Ju] QA
wokth A A AlSE A S PTTNT A 1.3+1.6%%
STTNT 2.0£1.7%X1} 2n] QA s o] Stk &4 5 3
T XA a7 2 BEE7), A Anid, 45 wEFolA WA
HE AN £8, W93t B 5 kg do] waEe AyEd
TTN| #54a7E Kol H97F 87%Z STTNT 65%H.ch
ofu] QA Eskeh PTTNeA 2Ju] Sl ApolE BAW ofg] 9]
A A& F 67F49 A= EA 6A13F oUle] BEAY,
o 54 908 oy FHu) Ata AzmEFE 0.4 o4, AF A

TTN (n=107)
Controls (n=126) P value
PTTN (n=55) STTN (n=52)
Gestational age (week) 36.4+1.4" 36.8+1.1° 383+1.4 <0.001
Gender (male, %) 39 (71) 34 (62) 69 (55) NS
Birth parameters
Birth weight (gm) 2,919+476" 1 2,737+603" 3,1724+500 <0.001
Height (cm) 48.742.0" 474429 49.4%2.0 <0.001
Head circumference (cm) 33.9+1.4" 33.6+1.9" 34.6+1.3 <0.001
Apgar score 1 min <7 (%) 12 22)° 12 23)° 3(2) <0.001
Apgar score 5 min <7 (%) 00 0COo 0C0 NS
Blood sugar (mg/dL) 75.6£23.0" 1 67.5+£22.6" 59.6+17.7 <0.001
Maternal age (year) 32+4 32+5 3244 NS
Cesarean section (%) 40 (73)° 42 (81)° 50 (40) <0.001
Multipara (%) 35 (64)° 33 (63) 52 (41) 0.003
PROM (%) 9 (16) 7 (13) 18 (14) NS
Maternal DM (%) 309 4 (8 2(2) NS
Maternal PIH (%) 4(7) 4 (8 4 (4) NS

Values are means+SD

"P<0.05 vs. controls; TP<0.05 vs. STTN

Abbreviations : TTN, transient tachypnea of the newborn; PTTN, prolonged TTN; STTN, simple TTN; NS, not significant; PROM,

premature rupture of amniotic membrane; DM, diabetes mellitus; PIH, pregnancy induced hypertension; NS, not significant
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F5 XA 4 TIN 2488 Hole A9, &4 3ld 84 459
2.5 g/dL oJst, &4 g ASAANE 1% "W 5 FolA o
T 2AXY 37] FAHE AHESEel PTTNY <5 919 jIAHE
gokeh, 1 F &4 6217 ool B EARS Hole A-(odd
ratio 4.67, 95% CI: 1.74—12.51), &7 6417 ol|] Ho) =&
7F B 903] o]Akel Zd$-(odds ratio 3.63, 95% CI: 1.23—
10.70) 9 &4 6A1%F o] Hdl Ak X EFE7F0.4 o)del A
$-(odds ratio 4.79, 95% CI: 1.27—18.09) %°] PTTN¥ 7}
2w QA AgE oS A7 AARITH(Table 2, 3).
PTTNT9 9AFoRte B BlF &S PTTNTO] 6 24259
2 STTN 1.310.949 Hr} o 2 ALK AT
94% AFE FABH] st ARAEE 24417 01 Ao
Al A7 PTTNTOIA 84% % STTNT 17%Htt AA3] w

Table 2. Clinical Characteristics

grom Ala X 8717H PTTN o] 98%7}F 77.5+45.1417F,
STTN 3o}e] 929%7} 13.6+16.4417F0. % PTTN°] STTNT
wHu} Ay YA X F7)1Zr £33 PTTNTO] 5.311.5U%
STTN 2.7+1.691c} A9l on AYA4% PTTNTO] 12.5+
3.99% STTNT 8.844.6Y HU} ou] A Aotk A&EH+=
WS g st the dls AP 8 AxS3E Algst 3
£ PTINT 3o} & 60%°1M ol & Az Aot
Aot A &4 HA 18 B Fol= llrh

A ARCE Btetal 549 s gAY AZket ks
—Z—OE o];].oq O]:OL§],7]J(}_]:§V°__ 1?:L Lg_ 76] AT PTTN:rL-J 28134
(BG1w oIt F7|aye] FF+ NCPAP 104 (18%), CMV
178(31%), HFV 1% (2%) ¢l INO A5E & Z9=
ATk NCPAPH 8+ AF Ht 20.3 (6—50) A3t A=l

¢

il

PTTN (n=55) STTIN (n=52) P value
Grunting _6h" (%) 44 (80) 22 (42) <0.001
Maximum HR_6h" (/min) 154+11 151+14 NS
Maximum RR_6h" (/min) 90+18 78+17 0.001
Maximum FiO,_6h" 0.38£0.16 0.2940.10 0.027
Maximum A-aDO,_6h" (mmHg) 125.7+77.2 79.5+60.0 0.001
TTN on chest X-ray (%) 48 (87) 34 (65 0.007
WBCT at birth (/mm?) 17,31316,282 14,793+ 5,160 0.027
CRPT at birth (mg/dL) 0.33+1.42 0.23£1.65 NS
Total protein_1d" (g/dL) 45+0.4 4.8+0.4 0.001
Albumin_1d7 (g/dL) 2.55+0.22 2.80+0.34 <0.001
Weight loss_1d" (%) 1.30+1.61 2.02+1.72 0.026
Duration of tachypnea (day) 6.2+2.5 1.3+0.9 <0.001
Duration of O; therapy (hours) 77.5£45.1 13.6+16.4 0.001
Pneumothorax (%) 4 (7 0(0) <0.001
Positive ventilation (%) 28 (51) 0(0 <0.001
Duration of Antibiotics (day) 5.3+1.5 2.7+1.6 <0.001
Days of hospitalization 1254397 8.8+4.6" <0.001

Values are means+SD.

MaXImal values within 6 hours of life
TInitial WBC and CRP soon after birth
"Data of first day of life

Abbreviations : TTN, transient tachypnea of the newborn; PTTN, prolonged TTN; STTN, simple TTN; NS, not significant; HR,
heart rate; RR, respiration rate; A—aDO,, alveolar—arterial oxygen tension difference; WBC, white blood cell count; CRP, C-reactive

protein

Table 3. Predictable Risk Factors for Prolonged Transient Tachypnea of the Newborn

PTTN (N=55) STTN (N=52) P value OR (95% CD)
Grunting_6h" (%) 44 (88) 22 (42) 0.002 4.67 (1.74-12.51)
Maximum RR_6h">90/min (%) 23 (42) 7 (13) 0.019 3.63 (1.23-10.70)
Maximum FiO2_6h"0.4 (%) 16 (29) 4 (8 0.021 4.79 (1.27-18.09)
TTN on Chest X-ray (%) 48 (87) 34 (65 0.131 2.50 (0.76-8.22)
Weight loss” <1% (%) 22 (40) 17 (33) 0.353 1.59 (0.60-4.24)
Albumin® 2.5 g/dL (%) 16 (29) 7 (13) 0.435 1.58 (0.50-4.97)

"Maximal values within 6 hours of life; TData of first day of life

Abbreviations : TTN, transient tachypnea of the newborn; PTTN, prolonged TTN; STTN, simple TTN; OR, odds ratio; CI, confidence

intervals; RR, respiration rate
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of mE F w7 Aolm Utk (Fig. 2). Y AFHA v
ZA A 7 Eeh PTTNEO] STTNI vl&] Agxe 1
ol F o }oloﬂ zkol7F AR AIREE] ATl whE AF3t
vlgo] ¥ FAEA gn7t gllchFig. 3). o Aukse
=4 24, 3%4_ 4%4_ 64, 74A PT’I‘N—TL°1V\1 STTNZe] 1]
sto] Z7k=lo] AL (Fig. 4A) o SE7E 24 ANE 15
F<2F PTTNT oA STTNEe H] 3| O# —Er 203 A= &) 9l
A Fxom Azt e SEFFL] A FRok & atolrt 9l
AcHFig. 4B). Hdl A—aDO.&= &4 3ld PTTNT2 175.3%
100.7 mmHg® STTN 97.2+68.4 mmHg2l ¢k 29, AF 2
I PTTNT 172.7+105.1 mmHg, STTNT 56.8452.7
mmHg® °F 38, A% 3Y94= PTTNT©] 168.6+130.9 mmHg,
STTNT-S 43.2428.9 mmHg® °F 4] PTTN*0] STTN-¢]
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Fig. 1. Acquisition curve of supplied fluid volume over time.
Repeated measures analysis of variance (ANOVA) showed signi-
ficant differences in the supplied volume between the 2 groups
(P<0.05). Values are means+SD. P <0.05.

Predictable risk factors and clinical courses for prolonged TTN

) A—aD029] W= PTTNw A
at7] Al o, STTNT 2 4§ 3
A o]xde] T ﬂ%-‘ﬂrv‘i— FobA L olF9 @S e sl
(Fig. 5). 94 & &2 45 31 & PTTNZ oA 4.54£0.4 o/
dL& STTN* 48i /dL°ﬂ ala en) QA sk =4 3
Ao = PTTN ] 4.7£0.5 g/dL, STTN* 5.1£0.4 g/dL&
SSITE 5 Abel 9] AR Aatel] mhE F wh ou) 9l At
olE malth @3 W FA 1A 3GA7A A5 2
2 PTTNO] STTN=el Bl Sk (14A) 2.5540.22 g/dL
vs. 2.80%+0.34 g/dL; Z%WH 2.50%0.28 g/dL vs. 2.70£0.31
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Fig. 2. Acquisition curve of urine output over time. Repeated
measures analysis of variance (ANOVA) showed no significant
differences in urine output between the 2 groups (P=0.535).
Values are means+SD. P<0.05.
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Fig. 3. Accumulation curve of the percentage of weight loss from
birth weight over time. Repeated measures analysis of variance
(ANOVA) showed no significant differences in the percentage
of weight loss from birth weight between the 2 groups (P=
0.449). Values are means+SD. P <0.05.
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Fig. 4. Acquisition curve of maximal heart rate (A) and respiration rate (B) over time. Repeated measures
analysis of variance (ANOVA) showed significant differences between the 2 groups (P<0.05). Values are

means+SD. P <0.05.
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Fig. 5. Acquisition curve of maximal alveolar-arterial oxygen
tension difference (A—aDO3) over time. Repeated measures ana-
lysis of variance (ANOVA) showed significant differences in A—
aDO; between the 2 groups (P<0.05). Values are means®SD.
"P<0.05.

g/dL; 39 2.43+0.27 g/dL vs. 2.68+0.27 g/dL). 24 3
g3 JEFY dAos4diE PTTINTOl 27 136.210.5
mEq/dL, 10.6+3.7 mg/dL, STTNT°] Z+z} 137.64+0.7 mEq/
dL, 9.5£3.7 mg/dLZ F 7+ el 2lu] Sl Aol 9l 1
O] Fof| = At Aol W F ot 312 xpoli= IStk dH A
OFEIUE &4 ¥ 3¢ ot T 1, AlRFe] Aol wE Xjol7)
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of W on] Q= WalE YA gkt
| &t
AlARo}7lof] WS 4= 9l HIEZE o] Yglog= TTN, #H¥,
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%, Aok Fol Qv 1 F
AF Aol 1,000 @ 5.7-350 AERE wAecht
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HAA Sol= A Adebd §idgtol 12,0217 F 241 %
I HHgEo] 10004 Y 17.8M0 7 7]E AR Axsy
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Adl ae] AtAE %L%h EE = 6*1
AEh 48-72417F o)A
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